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EXUDATIVE DIFFUSE AND PAPULAR DERMATOSIS 


DEVELOPED AFTER DISCONTINUATION OF ACTH AND CORTISONE TREATMENT 
OF ECZEMATOUS SKIN DISEASES 


PH. NEXMAND 


It is well-known that treatment with ACTH and 
Cortisone of eczematous skin diseases often 
brings about a striking relief. However, the dra- 
matic effect is merely “morbidistatic” (Sul z- 
berger), i. e., the withdrawal of the hormones 
results in relapse, unless during the period of 
treatment the skin disease has subsided either 
spontaneously or due to concomitant topical treat- 
ment, supported by the morbidistatic effect of the 
hormones. 

In chronic eczematous skin diseases, which 
have proved resistant to local treatment, one 
often feels tempted to adopt long-term treatment 
with ACTH or Cortisone up to the point when 
untoward effects call for a discontinuation. 

Several reports based on numerous 
tories have been published on this subject (1, 2, 
3, 4, 5, 6, 9, 11). All these reports deal with pro- 
longed treatment of chronic eczematous disorders 
with ACTH and Cortisone; they outline dosage, 
indications, complications and contraindications; 
and they all conclude by emphasizing the danger 
of administering the hormones on too liberal in- 
dications in case of skin diseases not terminating 
fatally. These warnings are given not only on 
account of the commonly known side effects, but 
also because patients, who have experienced the 
dramatic relief of a chronic skin disease with 
unbearable itching, may come to be dependent on 
the hormones, so that at all cost they will try to 
get Cortisone tablets. 

In a discussion on the long-term administration 
of Cortisone in chronic skin diseases, Rot h- 
man (7) has stated: “Repeated courses may ruin 
the patients somatically, psychically and finan- 
cially”. No doubt this is an exaggeration. How- 
ever, it gives food for thought that an experienced 
dermatologist and sober scientific investigator 
finds it necessary to express himself drastically. 


ase his- 


From the Dermatological Department of the Rigs- 
hospitalet. Chief: Professor H. Haxthausen. 


In addition to the previously mentioned papers, 
reference must be made to Sulzberger & 
Baer’s survey in Year Book of Dermatology of 
1952 (8), in which all matters of practical im- 
portance to the treatment of skin diseases with 
ACTH and Cortisone are being dealt with. 

It is of special interest for this report that 
Sulzberger & Wolf (10) call attention to 
the fact that occasionally it will be seen that 
the skin diseases recur on discontinuation of the 
drug with greater intensity than before treatment 
(“rebound effect”), but that this exacerbation 
may not be real, because one cannot tell how the 
disease would have developed or the stage it 
would have attained, in case hormones had not 
been administered. These authors emphasize that 
the possibility of rebound effects impels one to be 
"autious, and that discontinuation of treatment 
always should be by gradual reduction of the 
daily doses. 

Among the numerous patients suffering from 
eczematous skin diseases who have been treated 
with ACTH and Cortisone at the Dermatological 
Department of the Rigshospitalet — with more or 
less success — we believe that in some few cases 
upon discontinuation of the treatment, not only 
a recurrence or exacerbation of the original skin 
disease set in, but that quite new symptoms devel- 
oped, so uniform in their morphology and course, 
that it may be justified to present them as a new 
clinical entity. 

During the last two vears we have observed 
this clinical picture in four patients with eczema- 
tous skin diseases, one of whom suffered from 
contact dermatitis due to rubber, one suffered 
from eczema of unknown cause, one from eczema- 
tized pityriasis and one from atopic dermatitis. 
Besides we have seen similar, but less charac- 
teristic symptoms develop in a patient with pustu- 
lar psoriasis and in a patient with mycosis fun- 
goides. 

The two most characteristic case reports will 
serve as an illustration. 
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Pig. 1. 


Exudative dermatosis developed on withdrawal of 
ACTH and Cortisone. 


CASE HISTORIES 
No. 1. S.K.J., a man aged 52 who has been inter- 
mittently suffering from eczema on his arms and 
hands for eight vears. The cause unknown. During 
the summer of 1953 he had been treated with ACTH 
elsewhere as an out-patient. Upon discontinuation of 
the treatment the eczema flared up on the arms and 
hands and moreover appeared on the left leg. During 
the autumn of 1953 he was again treated elsewhere 
with ACTH as an out-patient, at first with good effect, 
but gradually the disease grew resistant to the treat- 
ment. When treatment was stopped, the disease gradu- 
ally exacerbated and spread to the greater part of the 
body and extremities. On admission to our department 
in April, 1954, the skin on the dorsa of the hands, on 
the forearms, distal part of the thighs, the legs and 
dorsa of the feet was deeply-red, diffusly infiltrated 
and oozing. The diffusely attacked areas of the extre- 
mities were rather sharply delimited proximally. On 
the upper part of the arms and on the trunk there 
were discrete and grouped papules of the size of hemp- 
seeds. There was only slight scaling. 
Physical and laboratory examinations revealed no 
abnormalities. 


Six weeks of topical treatment in hospital were 
without effect. Treatment was then instituted with 
Cortisone orally, 200 mg. daily for five days, then 150 
mg. daily for five days and then 100 mg. daily for five 
days. Concomitantly he was treated with tar baths, 
This treatment resulted in a rapid improvement. 

After discharge from hospital the patient was main- 
tained on a daily dosage of 100 mg. Cortisone during 
4 months under constant control in the out-patient 
clinic. Each time a reduction in the dosage of Cor- 
tisone below 100 mg. was attempted, there was a 
relapse of the skin disease. On account of moon-face 
the dosage was gradually reduced during a fortnight 
until complete withdrawal of the hormone. 

In the course of a few days there was a severe 
flare-up, and the patient was re-admitted to our de- 
partment. On re-admission the same clinical picture 
was found as at the first admission, however with 
more pronounced changes. The skin on the dorsa of 
the feet, on the legs and thighs, on the dorsa of the 
hands and the forearms was flaming red, diffusely 
infiltrated and oozing on extensive areas. The flaming 
red colour and the infiltrations stopped abruptly at 
the proximal part of the thighs. On the upper part 
of the arms and on the trunk there were numerous 
discrete and grouped papules. This time the ears too 
were affected. During local treatment with hydro- 
cortisone ointment the ears quickly improved, while 
the skin disease on the extremities remained unaffec- 
ted by this treatment. Common topical treatment for 
4 weeks was without effect. On account of his work, 
the patient wished to be discharged from hospital, and 
he intended to commence treatment with Cortisone 
again as an ambulatory patient. He was urgently 
warned not to do so. 

Biopsy from the infiltrated skin showed infiltration 
with Ilymphocytes and plasma cells in the corium. The 
Amyloid was not demon- 


epidermis was normal. 


strated. 


No. 2. K.E., a man aged 40 who has been suffering 
from eczema with alternating location for several 
years. By local treatment it had been possible to keep 
the eczema in check, so that the patient had been able 
to attend to his work. Two years ago the eczema grew 
worse from contact with rubber, for which reason he 
was admitted to our department for examination. On 
admission there was a diffuse eczema on the face and 
nummular eczematous plaques on arms and legs. 
Patch test with rubber was positive. Other physical 
and laboratory examinations revealed no abnormali- 
ties. 

The eczema on arms and legs rapidly improved 
during common topical treatment, whereas the eczema 
on the face proved to be more resistant. For this 
reason, treatment with ACTH was instituted. For 5 
days he was given 30 units daily, then 15 units daily 
for 3 days and then 5 units daily for 3 days. After 
a few days’ treatment the skin was dry and clear 
everywhere, but immediately after withdrawal of the 
drug the skin on the face started oozing, and one week 
after discontinuation of the therapy the skin on face, 
neck and extremities was diffusely red, infiltrated, 
oozing and closely covered with papules of the size 
of hempseeds. No longer was it possible to recognize 
the original nummular eczematous plaques. On the 
trunk were scattered papules. 

Topical treatment in the hospital for three months 
was without effect, and the patient was discharged 
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according to his own wish. He tried several ointments 
without effect and was then admitted to another 
dermatologie department. Through an inquiry we have 
been informed that he was treated for 4 months 
topically. As this proved of no effect, he was treated 
with ACTH and Cortisone for 45 days in hospital and 
continued as an out-patient with a maintenance dose 
of 30 units of ACTH daily for 6 months. After this a 
gradual reduction of dosage was adopted until com- 
plete withdrawal of the hormone. 

During the treatment with hormones the skin 
disease could be kept in check, but immediately upon 
discontinuation of the treatment, he suffered a re- 
lapse and it was not possible to get the disease under 
control by topical treatment. Consequently, he was 
re-admitted to our department. 

On re-admission we found the skin on face, neck 
and extremities diffusely deeply-red, infiltrated, 
oozing and closely covered by papules of the size of 
hempseeds. At the proximal part of the extremities 
the redness and the infiltration were sharply delimit- 
ed. On the trunk there were scattered vesico-papules. 

Topical treatment for two months was of no effect. 
Therefore treatment with Cortisone was instituted 
concomitantly with tar baths. During his stay in 
hospital he received 200 mg. Cortisone daily a fort- 
night. The skin disease quickly improved and he 
continued the treatment as an out-patient with 150 mg. 
Cortisone daily for 4 months. 

During this treatment the skin disease was under 
control. Time and again attempts were made to 
reduce dosage. However, dosages less than 150 mg. 
Cortisone daily resulted in recurrence of the exudative 
dermatosis. Owing to incipient mental disorders, dos- 
age was gradually reduced through four weeks until 
complete withdrawal of the hormone. 

During the last 4 months the skin on the face 
and extremities has become strongly infiltrated, 
deeply-red, oozing and closely covered with papules. 
Topical treatment, including hydrocortisone ointment, 
has been without effect. Owing to the skin disease the 
patient has been incapacitated for work for 4 months. 

Biopsy sections from the infiltrated skin revealed a 
scanty infiltration with lymphocytes and plasma cells 
in the corium. There were no eosinophil cells. Amyloid 
was not demonstrated. 


DISCUSSION 

On the basis of observations of four patients 
suffering from eczematous skin disease, who 
have been treated with ACTH and Cortisone, I 
feel justified in outlining the following features 
of the exudative dermatosis, which developed on 
discontinuation of the drug. 

The series comprises adults suffering from 
various types of eczematous diseases with a 
chronic course. Formerly it has been possible to 
keep the disease under control by means of ade- 
quate topical treatment, allowing the patients to 
proceed with their work. 

After the introduction into dermatologic thera- 
py of ACTH and Cortisone the patients have 
been treated with these hormones for different 
periods of time, with strict observation of the 


precautionary measures prescribed with regard 
to contraindications and control during treat- 
ment. Discontinuation of the treatment has been 
by cautious gradual reductions. During treatment 
the patients have been put on diets poor in salt 
and have received adequate doses of potassium. 

In one case the patient was treated primarily 
with ACTH in our department, and a total of 210 
units of ACTH had been administered before the 
exudative dermatosis developed for the first time 
on discontinuation of the treatment. In the remain- 
ing three cases we do not know the total amount 


‚of ACTH and Cortisone administered before the 


patients were admitted to our department, but 
we have no reason to believe that the daily 
amount of ACTH and/or Cortisone has exceeded 
the dosage usually employed. 

When the exudative dermatosis had developed, 
it was necessary to give 30—40 units of ACTH 
by intramuscular injections daily or an oral dose 
of 150 to 200 mg. Cortisone daily in order to make 
the dermatosis subside. Thereafter a maintenance 
dose of 100—150 mg. Cortisoneby mouth has been 
administered daily. The response has always been 
favourable with striking improvement in the 
course of a few days. Concomitantly the patients 
have been treated with ordinary local remedies. 
Each attempt to discontinue with ACTH and Cor- 
tisone treatment by gradual reduction of dosage 
has resulted in the development of the exudative 
and popular changes of the skin, and the hormone 
therapy has therefore been continued for months 
on the smallest possible maintenance dosage, until 
the point when untoward effects have required 
a withdrawal of the hormones. Topical treatment 
as sole therapeutic measure has then proved of no 
effect. 

The cutaneous symptoms which developed on 
discontinuation of ACTH and Cortisone treat- 
ment were rather uniform and revealed the 
following characteristics. 

The skin on the extremities and sometimes on 
the face became strongly infiltrated and deeply- 
red, giving the skin an appearance resembling 
that of smoked ham. There was a diffuse exuda- 
tion from palm-sized areas, but no excoriations. 
The changes were most pronounced at the distal 
part of the extremities, less pronounced at the 
proximal part, in which, however, there always 
was a sharp limitation between affected and nor- 
mal skin. In the infiltrated areas there were 
numerous closely set papules of the size of hemp- 
seeds, while on the trunk there were scattered 
discrete papules or groups of papules on other- 
wise normal skin. Also areas, which previous to 
the treatment with ACTH and Cortisone had a 
normal appearance, were assailed by the exuda- 
tive dermatosis, so that the nature of the original 
disease was completely masked. No infectious pro- 
cesses of the skin were observed. The patients 
did not complain of itching and their general 
well-being was not affected. 
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It may seem justified to raise the question 

whether the manifestations observed are not 

identical with those of an exfoliative erythro- 


derma. However, it seems to me, that there are 
essential different features. In the exudative 
dermatosis described, the colour of the skin is 
of a deeper red than in the case of erythroderma; 
the exudative dermatosis is diffusely located on 
the extremities and sometimes on the face, while 
on the truk there is an “id”-like papular erup- 
tion. In erythroderma the skin is more uniformly 
involved, and the disease has a predilection for 
folds in the skin. The scaling too is different. In 
the exudative dermatosis there is only a scarce 
scaling here and there, where the dermatosis is 
drying up, whereas in erythroderma the scaling 
is generalized and the scales are big-bladed and 
puff-paste-like. 

The most serious feature of this exudative 
dermatosis is that the skin apparently has lost 
its ability to respond to ordinary dermatologie 
local treatment. For months these patients have 
been subjected to the most careful topical treat- 
ment undertaken by specially trained nurses, 
without the disease having exhibited the faintest 
sign of subsiding, whereas re-administration of 
ACTH or Cortisone has resulted in a prompt 
improvement of the exudative dermatosis. 

In patients with normal skin, who have had 
long-term treatment with either ACTH or Corti- 
sone, no such cutaneous symptoms have been 
described. It must therefore be presumed that 
the development of the symptoms are due to an 
already existing pathologic condition of the skin, 
similar to what is known in the case of those 
suddenly arising universal reactions, e. g., the 
development of “status eczematicus” in the wake 
of a positive patch test reaction in patients with 
allergic eczema of contact type; or the develop- 
ment of a generalized “id”-reaction resulting 
from autosensitization; or the development of a 
generalized exfoliative erythroderma super- 
imposed upon psoriasis or eczema that has been 
overtreated. 

So far the observations art only clinical, and 
it is not possible to offer any explanations of 
what has happened in the skin of these patients. 
Histologic examinations have not contributed to 
ang understanding, especially since we could not 
demonstrate amyloid in the tissues. The action of 
ACTH and Cortisone on the activity of the fibro- 
blasts, on the function of the capillaries and on 
the enzymatic processes in the skin is so compli- 
cated, that with our present knowledge it would 
seem hazardous to venture any theories regard- 
ing the mechanism of this exudative dermatosis. 

We must content ourselves with the supposition 
that the development of the disease and the failing 
ability of the skin to respond to ordinary topical 
treatment may be due to changes in the connective 
tissue of the skin during treatment with ACTH 
and Cortisone, and that in some cases such chang- 





es in the connective tissue are very slow in dis- 
appearing on withdrawal of the hormones. 

The publication of these clinical observations 
is not intended to bring in ill-repute the use of 
ACTH and Cortisone in dermatologic therapy, 
but I should like to stress the necessity of admini- 
stering these drugs with the utmost precaution 
in eczematous diseases with a protracted course. 


SUMMARY 

An exudative diffuse and papular dermatosis, 
developed on withdrawal of ACTH and Cortisone 
in patients with chronic eczematous diseases, is 
described. 

The following features are considered charac- 
teristic of the dermatosis: 

1. Symmetrically on the extremities and some- 
times on the face, the skin becomes diffusely in- 
filtrated, deeply-red, oozing and covered with 
closely-set papules. 

2. The redness and infiltration on the extremi- 
ties are sharply delimited proximally. 

3. On the trunk there are discrete or grouped 
papules. 

4. The original skin disease is being masked by 
the exudative dermatosis. 

5. The exudative dermatosis does not respond 
to common topical treatment, even through 
months, whereas it disappears promptly on re- 
peated treatment with ACTH and Cortisone. On 
withdrawal of the hormones there is a relapse 
of the exudative dermatosis, sometimes of greater 
intensity than before. 

6. The histologie changes are few and non- 
characteristic with infiltration of Iymphocytes 
and plasma cells in the corium. The epithelium is 
normal, 
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RUBELLA—ENCEPHALITIS 


POUL SCHLEISNER, JON THORSTEINSSON and IB BOGESKOV-JENSEN 


During the first months of 1955, four patients 
with rubella-encephalitis were admitted to Hor- 
sens Kommunehospital. We believed that this 
complication was virtually unknown, but upon 
further study of the literature, we found that up 
to the present, 75 definite cases of rubella-ence- 
phalitis have been recorded. Several of these 
cases occur in groups which are only described 
in local scientific literature. For the sake of space, 
we will refrain from giving an extensive review 
of the literature, but a rough survey is presented 
in Table 1. 


Table 1. 





Country Dates 


1931 —1946 6 3 

1944 - 1947 3 2í 1 1 
1932 1 Ì 

Spread over 

1891 —1934 21, 2 19 3 

Spread over 

19301954 5! 2 3 


Scandinavia (1,10,22,24,29) 
Holland (6,8,23) .…........ 
Germany (30) ........... 
France (2,5,16,19,(29,30)).. 


England (3,16,19,20,26)... 


Australia (17,18)..... 5 1937 —1948 2 1 1 | 
America (4,7,13,18,19,21, 
nen ern ne ln 1935 —1950 37 19/18 8 





FREQUENCY 

How frequently does encephalitis occur as a 
complication of German measles? Bénard (2) 
describes 13 cases of encephalitis from among 291 
cases of rubella admitted to hospital. Margolis 
(18) reports 14 cases of encephalitis out of 9000 
cases of German measles during an epidemic in 
Detroit. Musaph (23), from files on 186 ence- 
phalitis cases admitted to hospital, attributes only 
one case to rubella. All of the authors agree that 
this very rare complication occurs relatively 
more frequently in adults than in children. 


ETIOLOGY 

As regards the etiology of rubella-encephalitis, 
three hypotheses have been advanced: 1) The 
various post-infectious encephalitis cases are a 
pathogenetic entity and are due to an activation 
of a latent virus. 2) Rubella is the direct and 
only cause of this form of encephalitis. 3) The 
encephalitis is an allergic reaction to the rubella 
infection. These three theories are so thoroughlv 
discussed by Davison & Friedfeldt (7), 
that we will refer the reader to their work. 
From Horsens Kommunehospital. 
Dept. of Medicine. Head: Poul Kirketerp. 


CLINICAL PICTURE 

The neurological symptoms usually appear on 
the third or fourth day after the eruption of the 
exanthema. A highly acute onset with the devel- 
opment of extremely severe symptoms of ence- 
phalitis is characteristic. The different symptoms 
occur with varving frequency: Moderate fever in 
over % of the cases, headache in over % of the 
vases, convulsions in about W, and then coma, 
stiffness of the neck, reflex alterations, positive 
Kernig, vomiting, bulbar symptoms, drowsiness, 
confusion, respiratory difficulties and ecyanosis, 
positive Babinski reflex, retention of the urine, 
alterations of the pupil, and still rarer, visual dis- 
turbances, conjugate deviation, extra-pyramidal 
and cerebellar symptoms, nystagmus and paresis. 

The spinal fluid is clear and usually under 
normal pressure. The cell count is normal in ! 
of the cases, otherwise only slightly increased, 
at a maximum 1500/3, predominantly Ivmpho- 
eytes. Slightly increased protein content is often 
found. The sugar content of the spinal fluid is 
increased in the majoritv of cases, but only sel- 
dom over 100 mg %. 

The blood picture shows that the leucopenia 
accompanving German measles, in the majority 


Table 2. 


Patients in whom the condition leads to death 





Eabë 
2558 
hat ER Highest Duration 
„SS 
8 me E tempera- of 
Age …. Tse ture encepha- 
Pm iti 
© T=ö noted litis 
pe Fe oe 
2858 
Bénard ) ? 4 41.00 7 davs 
Briggs 10 vears 3 41.70 24 hours 
emvag 5 4 vears ? 3 40.59 2 davs 
en À 5 years  ? 3 40 0? 2 davs 
Bouchet 5 : 
22 vears ) 42.2° 2 days 
Davison & „…, * 5 5 
Friedfeldt 23 vears © Nij normal 1 days 
8 vears Q 3 40.0 _ 24 hours 
Falger 26 vears © 7 3930 24 hours 
Hagemann 32 vears © 7 430% 24 hours 
6 vears 6 ? 3 davs 
" 5 vears © 3 40 90 6 hours 
Ma > vears 
ngelie 10 vears Q 1 41.40 2 days 
6 vears Q 3 42.20 3 days 
Motzfeldt © 14 vears Q 4 41.90 24 hours 
Njâ 11 years  Q 5 ? 24 hours 
Taylor 18 vears  Q 3 ? ? 
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of cases, is changed to leucocytosis, ca. 10,000— 
20,000, when encephalitis occurs. In a very few 
cases, the disease can be of long duration, but 
otherwise one of two things happens: Most cases 
run their course rapidly and recover completely. 
But death can also occur, according to Marg o- 
lis (18) in approximately 20 % of the cases. Al- 
most all of the fatal cases have been accompained 
by pronounced hyperpyrexia, and perhaps this 
has been the decisive factor for the course of the 
disease. Some authors, (Margolis (18), Da- 
vison & Friedfeldt (7)), by means of 
autopsy, have found changes in mesencephalon 
and diencephalon in the region of what is as- 
sumed to be the center for temperature regula- 
tion. 

Table II shows the significance of fever to the 
course of the disease. The table distinctly illus- 
trates that the latent period before the develop- 
ment of encephalitis does not differ from the 
average. One also sees how quickly death occurs, 
aside from two cases with bulbar paralysis. 

Although there has been fever of over 41.0° in 
là of the fatal cases, there have not been any at 
all with a fever of over 41.0° in the cases which 
recovered, and only four with a fever over 40.0°. 


CASES HISTORIES 
Case no. 1, J. nr. 322/55: A 13-year old boy, who, 
for the most part, had been in good health in the past, 
contracted German measles five days before being ad- 
mitted to hospital. He was hardly affected, however, 
and after two days he was up and felt fine. One day 
before admission he complained of headache, and it 
was discovered that he had fever. He now became in- 
creasingly uncomfortable, dizzy and drowsy. Imme- 
diately before admission he had been found asleep on 
the toilet, and it was impossible to come into contact 
with him. 

When admitted, he was in a bad condition, com- 
pletely unconscious; he was disturbed now and then 
by tonic and clonic convulsions, during which he 
emitted loud shrieks. 

His temperature was 38.4°, pulse 132 and 
pressure 120/70. The rest of the examination revealed 


blood 


large, dilated pupils which reacted strongly to light, 
no squinting. There was no stiffness of the neck or 
back. The reflexes strengthened, and 


patellar were 


there was bilateral Babinski reflex. Pronounced rigi- 
dity was evident. Furthermore, petecchia were found 
on the front surface of the thorax. 

Laboratory findings: Hemoglobin 89 %; urine with- 
out protein and sugar; spinal fluid 126/3 cells; al- 
bumin between 10 and 20; globulin between 1 and 2 
(the protein content slightly increased). There were 
no definite signs of bacteria upon making a culture. 
The treatment was begun with hypnophene (a bar- 
biturate preparation), but the condition became rapid- 
Ivy worse. He became increasingly restless, his temper- 
ature rose, and countless petecchta appeared. In spite 
of large doses of penicillin, antipvrine, and uncover- 
ing, the temperature continued to rise up to 41.8°. 
Since his condition was extremely threatening, a 
combined treatment with cortisone, chlorpromazine, 
and icebags was attempted. The temperature now fell 
in the course of a few hours to 38.4°, and his con- 





dition improved accordingly. By continuing the treat- 
ment with the above-mentioned medications for 24 
hours, the temperature was maintained at around 
38.0° to 39.0°, after which it fell spontaneously. The 
patient now began to respond slightly, and the rigidity 
disappeared. Four days after having been admitted, 
he woke up, and shortly thereafter he began to drink 
and eat by himself. He now made rapid progress, and 
on the 10th dav he could be discharged without the 
slightest after-effect of the disease. 


Summary: A 13-year old boy, who developed violent 
symptoms of encephalitis 5 days after rubella. Accom- 
panying hyperpyrexia was treated with cortisone and 
chlorpromazine. Recovery occurred spontaneously four 
days after admission to hospital. 


Case no. 2, J. nr. 657/55: An 8-vear old girl, who 
had previously been healthy aside from a severe case 
of the measles. One week before admission she devel- 
oped German measles. She was not seriously affected, 
but staved home from school. The day of admission 
she had begun school again, but when she came home 
for dinner she was pale and had no appetite. She went 
out to play, but an hour before admission she was 
found unconscious on the pavement. Her face became 
alternately pale and blue, there was froth around the 
mouth, she groaned weakly and had clonic twitches. 


Upon arrival af the medical department, the patient 
was in a coma, she was pale and gray, with rapid, 
heavy respiration. She became very restless during the 
examination, resisted violently, and screamed loudly. 
She was spastic, with hyper-reflexes and bi-lateral 
positive Babinski reflex, and her eyes rolled around 
into her head. The pupils moved together, but were 
alternately of average size and of maximal dilation. 
There was no stiffness of the neck, no Kernig. The 
rest of the examination revealed only the remains of 
rubella exantherna on the buttocks and thighs. The 
temperature was 37.23 pulse 100 and blood pressure 
105/70. 

Laboratory tests: The spinal fluid was clear, pres- 
sure normal. Pandy positive; 30/3 cells (lymphotic); 
albumin between 10 and 20; globulin less than 1. 
The sugar content of the spinal fluid was 116 mg %. 
Hemoglobin 95 %; sedimentation rate 23 mm.; leuco- 
cytes 9500, with normal division. The blood chemistry 
was normal. Urine without protein and sugar. 

The patient’s condition deteriorated rapidly during 
the first dav. Slight petecchia appeared on her face 
and breast and her temperature rose every hour. On 
the basis of the experience with the first patient, 
already begun with cortisone and 
chlorpromazine when the temperature had reached 
39.7) and, as in the first case, the temperature was 
successfully kept down around 38.0° to 39.0° for 
three days, after which it fell spontaneously. 

The patient was in a coma for one week. There 
were numerous attacks of convulsions, rigidity and 
opistotonus. She then began to awake gradually, but 
she was still restless and uneasy, and it was evident 
that she was completely blind, for the pupils did not 
react to light. 

On the 11th dav the patient was suddenly able to 
see, and after this there was rapid progress. After 
one month she could be discharged in perfect health. 


treatment was 


Summary: An 8-vear old girl, who suddenly devel- 
oped pronounced classical symptoms of encephalitis 
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one week after rubella, was treated with cortisone and 
chlorpromazine during the critical stage, and recover- 
ed completely. 


Case no. 3, J. nr. 7131/55: A 5-year old boy who had 
had measles two vears before but had otherwise been 
healthy. On the 14th of February he developed a 
typical rubella exanthema. It disappeared after two 
days without his having been febrile or uncomfortable 
inthe slightest way. But the same day he developed 
a backache, and the next day he began to lose the 
strength in his legs. Upon admission on the 22nd of 
February, the reduction of strength was pronounced; 
he could stand on the floor with straddling legs, but 
he walked with extreme uncertainty, and he swayed 
when he closed his eves. His reflexes were lively and 
regular; there was bi-lateral Babinski reflex. He had 
stiffness in the neck and back, but was not at all 
prostrated, and he seemed quite normal mentally. The 
rest of the objective examination revealed nothing 
abnormal, except for swollen occipital glands. He had 
no fever. 

The spinal fluid was clear; Pandy negative; al- 
bumin under 10 and globulin under 1 (normal 
values) ; cells 0/3; no bacteria; and the sugar content 
of the spinal fluid was 82 mg. %. Mantoux negative; 
hemoglobin 85 %; sedimentation rate 4 mm. 

The first few days the paresis increased so that he 
could not walk, but then the stiffness of the neck 
and back disappeared, and he was again able to walk, 
although his gait was violently spastic. The abdomi- 
nal reflexes were lacking. On the 10th of March the 
alterations in the reflexes had almost disappeared, 
and during the days following his gait improved 
rapidly. On the other hand, he began to grimace and 
blinked his eyes constantly. 

When he was discharged on March 31st, he still 
walking had become completely 
normal and co-ordinated. 


grimaced, but his 
natural and his reflexes 


Summary: A 5-year old boy who some days after 
German measles developed a meningeal reaction, pare- 
sis of the lower extremities, Babinski reflexes and 
hyperglucorachia. The stiffness of the neck disappeared 
after a few days, the paresis after a few weeks. 


Comments. 

Although our first two patients had serious, 
but otherwise typical, cases of rubella-encephal- 
itis, our third patient represents something out 
of the ordinary amongst the described cases, be- 
cause the main symptom was paresis of the lower 
extremities. 

There was much, however, that fitted into the 
ordinary pathological picture: stiffness of the 
neck and back, altered reflexes, bi-lateral Babinski 
reflex, a moderate hyperglucorachia, and finally 
the time for the onset of the symptoms, namely, 
the 3rd or 4th day after the appearance of the 
exanthema. 

If one goes through the literature on the com- 
plications of German measles, one finds a small 
group of cases which are described as paresis 
or neuritis. Some of them are clearly localised in 
the nervous system, others clearly in the joints, 
and a number are not at all evident. Potter 
(26) describes three serious cases of rubella, of 


which the first is complicated by acute polv- 
arthritis, beginning the third day after the out- 
break of the exanthema, with distinct swelling of 
the joints, but without fever. Adler (1) reports 
that during a severe epidemic in the area around 
Borâs, he ard other physicians have found 
several patients with synovitis of the hands and 
fingers, besides two classic cases of encephalo- 
myolitis. In the English epidemic of 1940, 14 
cases are recorded with symptoms of the extre- 
mities: Sprott (31) has three with pains in 
the arms and legs, two with pricking paresthesia, 
and three with light fleeting reduction of strength. 
Harrison (11) has one case with swelling of 
the joints, reduction of strenght and hyperesthe- 
sia, and one case with reduction of strength and 
tvpical neuralgiform pains. And Hodges (12) 
has four cases with temporary fleeting pains in 
the joints of the hands and a slight reduction of 
strength. Lockwood & Cole (17) report an 
otherwise typical case of encephalomvelitis, 
where paralysis of the left arm developed just 
when the other symptoms were about to subside 
on the 4th davy. Margolis (18) refers to two 
patients with pains in the legs and two with 
alterations in the reflexes. Morris& Robbins 
(21) have a patient with difficulties in walking 
and paresthesia in the legs, which did not dis- 
appear completely for a period of 4 weeks. And 
finally Révilliod & Long (28) report polv- 
neuritis. 

With this background, our third patient easilv 
fits into the picture as a case of rubella with 
complications from the nervous system. 


Case no. 4, J. nr. 925/55: A 6-vear old boy who had 
previously been healthy. The past half vear he had 
been in poor health, however, but without any parti- 
cular symptoms. In February, 1955, he had a mild 
case of German measles. 

On the 10th of March he complained of difficulties 
in swallowing, nausea, and pains on the right side of 
abdomen. On the 13th of March the stomach pains 
increased, the urine was dark, and the bowel move- 
ment gray. During the night there was severe vomit- 
ing, and some time later an attack with clonic con- 
vulsions and froth at the mouth. After this he was 
limp, it was impossible to come into contact with 
him, and he was admitted early the next morning. 
He lay in bed, wailing and shouting that it hurt, but 
he was too confused for an actual conversation. He 
resisted violently examination which 
revealed two things: soreness under the right curva- 
ture and stiffness of the neck with Kernig’s symptom. 
His temperature was 36.9 

A lumbar puncture was made. The spinal fluid was 
clear with 5/3 cells; Pandy (+); albumin between 
10 and 20; globulin under 1; the sugar content of the 
spinal fluid was 133 mg.%. 

Throughout the day he was restless and complain- 
risen to 


against the 


ing, and by evening his temperature had 
38.3°. The night passed quietly, except that he was 
still confused. During the next 24 hours he had 
three bad attacks of convulsions. He was still sub- 
febrile, and treatment with terramycin 250 mg. X 3 
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was begun. The next day he was without fever. The 
third day he was still drowsy, but he answered with 
syllable words when adressed loudly. There were no 
more attacks of convulsions, and in the course of 
3—4 days his mind became clear and he displayed 
nothing abnormal after this. The ophthalmoscope had 
revealed a normal condition the whole time. There 
had been no alterations in the reflexes. The liver had 
not been enlarged, and the abdomen had been soft all 
along. No jaundice had been visible. 

Laboratory tests: Hemoglobin 97 %; sedimentation 
rate 34 mm. The urine contained +++ urobilin but 
no bilirubin, and no increased diastase content. The 
icterus index was not over 13. Takata-Ara was negative 
throughout; the thymol reaction was ++ at the time 
of discharge, but — at a follow-up examination two 
weeks later. The alkali serum phosphates had in- 
creased to 21.0 Buch-units when the icterus was 
strongest, and the serum citric acid to 51.6 microgram 
ml. (Thunberg’s method), which indicates parenchy- 
matous icterus in view of the voung age of the patient. 

On the 26th of March the blood plasma was quite 
milky, whereupon a lipid determination was taken. 
The first sample was lost, hovewer, and the next 
one was examined for serum cholesterol only (which 
was found to be increased to 331 mg.%, a very high 
figure for a child). The third sample finally showed 
a considerable increase of all of the lipid fractions; 
the phospholipid was 270 mg.%, total cholesterol 306 
mg.% and the neutral fat 459 mg.%, 
total lipid of 1035 mg.%. The follow-up examination 
mg.%, other lipids now 


which gives a 
showed phospholipid 278 
normal. 

The serum protein had increased. The increase ap- 
plied only to the globulin fraction which was 3.9 %, 
sedimentation rate 34 mm. 

The urine contained no uroporphyrine or copropor- 
phyrine. The other tests gave normal results. 


Summary: A 6-vear old boy who became ill some 
weeks after rubella. He had partly a meningeal reac- 
tion, convulsions, confusion and hyperglucorachia, 
and partly a very acute parenchymatous liver affec- 
tion with slight icterus and considerable hyperlipemia. 
The cerebral symptoms disappeared completely in a 
few davs; the liver was supposedlv cured completely 
also, but it took some weeks. 


Comments. 

Our fourth patient assumes a special position 
to an even greater degree, and it would have 
been impossible to arrive at a diagnosis if we 
had not had the other cases beforehand. Some 
facts are to be considered: 

1. The serious symptoms appeared a few weeks 
after German measles. A rubella epidemic was in- 
volved which had already resulted in three ence- 
phalitis cases. A few weeks is a long time under 
these circumstances, but not, however, unheard of. 
And besides, it is quite typical for these cases of 
rubella-encephalitis, rare in themselves, that they 
should appear in groups. 

2. The very acute onset with a convulsive 
attack, and the continous confusion afterwards, 
the meningeal reaction and the moderate changes 
in the spinal fluid, and finally, the complete re- 


covery — all these are typical of rubella-ence- 
phalitis, although naturally not pathognomic. 


3. Scattered bits of information exist on the 
effect on the liver of rubella-encephalitis: B é- 
nard (2) mentions “altérations hépatiques”, 
which he promises to describe further on another 
occasion; unfortunately, we have not been able 
to find any further description. Davison & 
Friedfeldt (7) mention in the autopsy ac- 
count “severe fatty degeneration of the liver”, 
Njâ (24) also mentions autopsy findings with a 
fatty degeneration of the liver. And finally Fa l- 
ger’s (8) patient had a severe urobilinuria. 


4. Although in the past, fatty liver was con- 
sidered to be a degenerative transformation of 
the liver cells, the most widespread opinion now- 
adays is that it is in fact a fatty infiltration. This 
can be due to the mobilising of fat depots to an 
excessive degree, or a deficiency in the ability of 
the liver cells to convert or get rid of the fat 
which is normally carried to the liver. 


5. Hyperlipemia is also considered to originate 
from the mobilisation of the fat depots (when 
the organism, for some reason, must feed on its 
own resources) or from disturbances in the 
intermediate changing of fats in the liver. Fatty 
degeneration of the liver has been described in 
patients who, in vivo, had pronounced hyper- 
lipemia (Keefer & Fries (15)). 


6. Could our patient — in addition to rubella- 
encephalitis have a simple epidemic hepatitis 
with a symptomatic hyperlipemia? Hardly. First, 
one should avoid explaining a pathological pic- 
ture by the coincidence of two rare disease, if an- 
other solution can be thought of which covers 
everything. And secondlv, it did not resemble a 
simple hepatitis: Everything flared up too vigor- 
ously and the recovery was also remarkably rapid 
and complete; finally, hyperlipemia is not found 
in epidemic hepatitis; on the contrary, this dis- 
ease can produce a fall in the serum lipids. On 
the other hand, symptomatic hyperlipemia is 
found in many different intoxications…. These 
conditions are discussed by Olsen (25). 


Therefore, we allow our patients case to be 
explained in the following way: The rubella 
infection paved the way for the usual tvpe of 
encephalitis. An acute intoxication of the liver 
cells is produced, as shown in the liver function- 
ing tests. The organism consumes its fat depots, 
but the liver cells cannot convert the fat, so a 
hyperlipemia occurs and supposedly also an acute 
fattv infiltration (which has been previously 
found in rubella-encephalitis patients, at autopsy). 
As the encephalitis takes its usual hyperacute 
but benign course, the intoxication subsides, the 
change in fats is normalised, and the liver func- 
tion becomes normal. This it not a mathematical 
proof but a simple explanation based on all of 
the available facts. 
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EPIDEMIOLOGY 


The four cases of encephalitis occurred during 
an extensive epidemic which began in October, 
1954. The previous rubella culmination had been 
in May-June, 1954, after which the number of 


cases decreased in the country as a whole, but 
in Skanderborg County quite a few cases con- 
tinued to appear, and in October the new epide- 
mic began. If one places the average for the previ- 
ous 12 months at 100, the following figures for 
the size of the epidemic are obtained: 





Oct. '54 Nov. * 


bennemieneesse 64 90 
coers oes 254 329 


Entire country 
Skanderborg County 


Many of the practising physicians in the county 
have said that the patients were more ill than 
usual during this rubella epidemic. But our four 
cases were the only ones of rubella-encephalitis 
in the county. They all came from the area of the 
citv of Horsens which accounts for a little more 
than one-fourth of the inhabitants of the county. 

TREATMENT 

At our present stage of knowledge, symptomatic 
treatment is the only resort. Going through the 
described fatal cases, it has been characteristic 
that all of them, practically speaking, have been 
accompained by hyperpyrexia, which in some 
cases has doubtlessly been the deciding factor in 
the course of the disease. All of the patients who 
reached 41.0° died. The antipyretics which have 
previously been used have been more recently 
supplemented by cortisone and chlorpromazine. 
The reason for the antipyretic effect of cortisone 
is unknown (9), but a direct effect upon the 
center for temperature regulation in the hypo- 
thalamus is likely. The exact temperature-lower- 
ing effect of chlorpromazine is also unknown 
(14) ; but without a doubt, we have here one of 
the most valuable antipyretics known, since the 
effect is approximately 25 times as great as 
antipyrine. It was tempting to use cortisone and 
chlorpromazine separately, but in view of the 
critical condition our patient was in, we did not 
dare to do anything but administer them together. 

There cannot be any doubt that the treatment, 
as described in Case No. 1, has saved the life of 
the patient, for the temperature rose steadily to 
41.7° which was reached 16 hours after the onset 
of the neurological symptoms, and this in spite of 
the fact that he was treated with uncovering and 
antipyrine (and, as mentioned, penicillin). 

At this point the patient was nearest death, and 
on vital indication 50 mg. cortisone and 25 mg. 
chlorpromazine were given intramuscularly, and 
icebags were applied besides. As the patient was 
able to take the injections, they were repeated one 
hour later with the same dosage. The temperature 
fell in the course of a few hours to 38.4°, and it 
was now possible to keep the temperature bet- 
ween 38 and 39°, without any difficulty, by 
injecting cortisone and chlorpromazine in the 
doses stated every time the temperature showed 
a tendency to rise, which it did about 5—6 hours 


54 Dec. '54 Jan. '55 Feb. '55 March "55 April '55 
189 346 559 832 654 
866 1261 1133 1301 600 


after each injection. The patient thus received 
cortisone and chlorpromazine 4 times during the 
critical 24 hours, after which spontaneous re- 
covery with falling temperature occurred. Since 
the patient was completely unconscious with 
slight cyanosis during the treatment described 
above, oxygen was administered continuously 
and suction was performed intermittently in the 
trachea. 

We kept close track of the fluid balance which 
was regulated with adequate fluid whenever 
there was any deviation, until he regained con- 
sciousness on the 4th day and was able to take 
nourishment per os. 

This patient is the first with rubella-encephal- 
itis who has pulled through alive from a hyper- 
pyrexia of 41.0°. 

On the other hand, it is not just as obvious 
that our treatment was decisive in the course 
of the disease in Case No. 2, in that we took 
measures early with the antipyretic treatment 
which had had such a pronounced effect in 
the previous case. Since our first treatment with 
penicillin had had no apparent effect upon this 
patient either, and since the temperature had 
risen steadily to 39.7° 18 hours after the onset 
of the neurological symptoms, the patient received 
at this point 25 mg. cortisone and 12% mg. 
chlorpromazine intramuscularly, after which the 


heretofore rising temperature was lowered to 
38.5°. By means of continued treatment with 
these substances in the dosage stated, we suc- 


ceeded in keeping the temperature between 38 and 
39°, until a spontaneous fall in the temperature 
occurred on the 3rd day. This patient also, who 
was unconscious for 7 days, had her fluid balance 
accurately controlled and regulated upon devia- 
tion. She was fed via a stomach tube. 

The treatment of the last two patients was 
likewise symptomatic and presented no problems. 


SUMMARY 

After a brief survey of the literature 
established cases of rubella-encephalitis, 
detailed case histories are given. The two which 
were atypical are discussed further. An account 
is given of the intense treatment with cortisone 
and chlorpromazine which are used against 
hyperthermia. The value of this treatment in the 
saving of life is believed to be quite convincing. 
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ENCEPHALITIS FOLLOWING RUBELLA 
A REPORT OF EIGHT CASES 
By M. BORCH JORGENSEN 


The present paper reports eight cases of en- 
cephalitis or meningoencephalitis following Ger- 
man measles, with a brief discussion of the liter- 
ature. The patients were seen in the Blegdams- 
hospital during the period 1939 to May 1955. 


CASE REPORTS 

Case 1. 22 year old man. Past history negative. Had 
chicken pox as a child, knows nothing of measles. 

Admitted May 23, 1940, with a history of fever of 
3850 C., headache, and slightly sore throat of two 
days’ duration. On the day of admission he noted an 
exanthema. 

On admission temperature was 3855 C.…, pulse 80. 
He did not appear very ill. Throat: moderately red 
and swollen. Slight conjunctivitis. Small, firm lymph 
nodes behind the ears and in the occipital region. 
There was a well-pronounced small-spotted eruption 
of universal distribution, consistent with a diagnosis 


From: Blegdamshospitalet, Epidemihospitalet, Copen- 
hagen. 
Head: Prof. H. C. A. Lassen. 





of rubella. The rest of the physical examination was 
negative. Signs of meningeal irritation were absent. 

Spinal fluid contained no cells; albumin > 10, 
globulin < 1 (Bisgaard method). — Leucocytes: 
4,850; differential count: moderate predominance of 
Iymphoecytes and monocytes, 3 % plasma cells. 

Course: Temperature fell to normal after 24 hours, 
and the exanthema faded. On May 27th he was dis- 
charged, although he still complained of nausea and 
headache. 

On May 30th he was readmitted because of malaise, 
headache, and projectile vomiting. This had lasted 
since his discharge from hospital. The temperature 
had not been recorded. 

On readmission he was in moderate discomfort, 
complaining of headache, dizziness, and nausea; he 
vomited once. Temperature 3750 C., pulse 74. On phys- 
ical examination there was slight nuchal rigidity 
and stiffness of the back. Neurological examination 
was negative. 

Spinal fluid was obtained under normal pressure; 
cell-count: 21 mononuclear cells per mm?. Albumin 
10, globulin 1; sugar 68 mg %. Ophthalmoscopy: nor- 
mal. 
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Course: During the following days he was semi- 
stuporous, lying quiet with a vacant stare. Only by 
incessant urging could he be induced to take nourish- 
ment. Temperature remained normal, and after three 
days his condition gradually cleared. Repeated spinal 
taps on June 7th and June 20th showed 14 and 1 
mononuclear cells per mm?, respectively. 

Except for moderate residual headache, he was 
entirely well on discharge July 2nd. 


Case 2. 19 vear old woman. Measles as a child. 
Three weeks before admission she suffered a head- 
trauma, followed by nausea and headache of a few 
day’s duration. Hereafter she felt entirely well. 

On February 28, 1953, she noted an exanthema; 
she was seen by a physician, who found swollen 
Imph nodes in the neck and made a diagnosis of 
rubella. 

She did not, however, feel ill until the night before 
admission, when headache set in. 

On admission, March 3rd, she was 
answered questions rationally but sluggishly, and only 
on repeated questioning, and immediately lapsed into 
sleep again. The temperature was 3756 C., pulse 76. 
Physical examination negative, except for marked 
nuchal rigidity and a positive Kernig’s sign. Neuro- 
logical and examinations normal. 
There was no exanthema. 

Spinal fluid examination revealed 100 cells per 
mm?, 30 % mononuclears. Protein 138 mg %; sugar 
52 mg %. 10,200, differential 


somnolent, 


ophthalmoscopic 


— Leucocytes count : 
normal. 

Course: For the first 24 hours after admission she 
remained in a lethargie state, then gradually cleared 
up. On the third day in hospital she was quite awake 
and responded in a natural fashion. The temperature 
remained normal. She was discharged on March 16th, 
without residua, but with complete amnesia for the 
first 24 hours in hospital. 


Case 3. 7 year old girl. Measles and chicken pox at 
4 vears. Past history otherwise negative. x 

Admitted February 25, 1954. Two days previously 
a macular exanthema was noted, with no accompany- 
ing signs or symptoms. Cases of rubella were known 
to occur at her school at that time. After 24 hours 
the exanthema disappeared, but the temperature rose 
to 3855 C. and early the second morning she was 
found uneconscious in bed. 

On admission she was deeply unconscious, respond- 
ing only with motor unrest when approached. Temper- 
ature 3955 C., pulse 112, respirations 24. BP 130/85. 
Physical nothing abnormal, 
apart from slight redness of the fauces. 
meningeal irritation. 

A spinal tap yielded clear, colourless fluid under 
normal pressure, containing no cellular elements. 
Protein 62 mg %. — Leucoecytes 12.500; differential 
count revealed 6 % plasma cells. 

Course: During the first 12 hours in hospital she 
had several episodes of generalized tonic and clonic 


examination revealed 


No signs of 


convulsions, and the temperature rose to a maximum 
of 4054 C. The following morning convulsions had 
subsided, but she remained in profound coma. At 
this time a positive Babinski sign on the left side, 
and incoordination of ocular movements were noted. 
Ophthalmoscopy revealed slight hyperemia of the 
dises. She was comatose for another 24 hours, but the 
temperature was falling in a Ivtic fashion, and on the 
with opening of 


following morning she responded 





the eyes when spoken to. During the next two days 
she became gradually more responsive; she lay with 
her head turned to the left in a cramped fashion and 
a left Babinski sign was again noted. She had delir- 
ious episodes, when she was obviously hallucinated. 
On the seventh hospital day she appeared alert and 
mentally normal, and neurological examination was 
negative. 

On March 4th, after eight days in hospital, she was 
discharged at the request of her parents. Temperature 
was still slightly elevated. 

Treatment included prophylactie penicillin, chloral 
hydrate, phenobarbital, antipyrine, and cooling; she 
was given glucose and sodium chloride parenterallv, 
and a free air-way was maintained by suction and 
postural drainage. 

Case 4. 11 vear old boy. Had measles and chicken 
pox some vears previously. At 7 vears he had an 
appendectomy. 

Three days before admission he was taken ill, with 
fever and a red macular eruption. He was known to 
have been exposed to rubella. The temperature re- 
mained elevated (38%5—39°0 C.) and he was noted 
to tremble when he tried to stand up. On the fourth 
day he had a convulsive seizure of half an hour’s 
duration, with eyanosis and frothing, after which he 
was drowsy and irrational. 

On admission to hospital, June 2, 1954, he was 
somnolent and delirious, reacting with sereams and 
excitement to the slightest touch. Temperature was 
3759 C., pulse 100, BP 105/60. Physical examination 
revealed a pale, rather fat boy, with slight conjunc- 
tivitis and redness of the throat. There was no exan- 
thema, and Ivmph nodes in the neck were not noted. 
There was some stiffness of the back but no nuchal 
rigidity. Ophthalmoscopy and neurological examina- 
tion were negative. 

Spinal fluid, obtained under moderately elevated 
pressure, was clear and colourless, with 9 mononuclear 
cells per mm?. Protein 80 mg %; sugar 74 mg %. 
Leucocytes 3,200. Differential count revealed neutro- 
penia, with preponderance of € 
plasma cells. 

Course: He remained somnolent for the next 12 
hours. On the following morning he was alert and 
responsive, though somewhat Marked im- 
pairment of memory was noted. Hereafter his condi- 


Iymphoeytes and 2 


irritable. 


tion improved, though he complained of headache 
and gave a slightly confused impression for two or 
three days. The temperature was normal after the 
second hospital day. On discharge, July 10th, neurolo- 
gical examination was appeared 
mentally normal. 


negative and he 


Cace 5. 31 year old woman. Except for measles and 
chicken pox in childhood, and scarlet fever at 16, past 
history was not remarkable. Two weeks before the 
present illness her 5 vear old daughter had German 
measles. 

Admitted March 12, 1955, with a history of fever 
and a spotted eruption which began four days prior 
to hospitalization. The general condition was not 
much affected, and the exanthema after 
two days. The temperature, however, persisted around 
3855 C., and on the night before admission she com- 


vanished 


plained of headache and arthralgia, and became som- 
nolent and delirious. She vomited several times. 
On admission she was semi-comatose, with only a 
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suggestion of reaction to verbal stimuli. There was 
incessant vomiting. Temperature 3759 C., pulse 84. 
Physical examination revealed swollen Iymph nodes 
in the neek and a questionable Kernig’s sign. Neuro- 
logical examination negative. 

Clear, colourless spinal fluid was obtained under 
normal pressure. Cell count: 70 per mm?, with 10 % 
mononuclears. Sugar 64 mg %. Protein not done. — 
Leucocytes 7,900. Differential count essentially nor- 
mal, 1 % plasma cells. 

Course: During the first 12 hours in hospital she 
was delirious, excited, incontinent of excreta, and was 
retained in bed with difficulty. On the following 
morning, however, her condition cleared with almost 
dramatic suddenness. The temperature remained 
around 38° C. for four days, and headache and 
nausea persisted for a week. On March 31st she was 
discharged in good health. 


Case 6. 33 vear old man. Apart from measles in 
childhood, past history was negative. A secretary 
with whom he had been working, was known to have 
had rubella 14 days previously. 

Admitted March 28, 1955. He was taken ill on March 
22nd, with malaise and elevation of temperature. On 
March 25th a macular eruption of universal distribu- 
tion was noted. This disappeared within 24 hours, 
but he continued to feel ill, with headache and 
arthralgia, and on March 27th the temperature went 
up to 38° C. and he became somnolent. The next day 
he was delirious and hallucinated, and was admitted 
to hospital. 

On admission he was somnolent and confused, with 
episodes of excitement. Profuse sweating was noted. 
Temperature 3858 C., pulse 84. Physical and neurolo- 
gical examinations revealed nothing beyond signs of 
moderate meningeal irritation. 

Spinal fluid was clear, colourless, pressure normal. 
Cell count: 13 mononuclears per mm?. Protein 63 
mg %; sugar 67 mg %. — Leucocytes 7,200. Differ- 
ential count: neutropenia, 6 % plasma cells. 

Course: for two days he remained somnolent and 
confused. Retention of urine made catheterization 
necessary. As he became more responsive, marked 
aphasia was noted. Confusion and disorientation per- 
sisted for another two days, whereafter restitution 
was rapid; on the sixth day in hospital he appeared 
in a perfectly normal mental condition. He reported 
complete amnesia for the first 72 hours in hospital. 
The temperature, which had reached a maximum of 
3951 C. on the first hospital day, gradually fell and 
was normal on the fifth day. Convalescence was un- 
eventful, and on April 12th he was discharged. An elec- 
troencephalogram obtained at this time was reported 
as normal. 


Case 7. 17 year old woman. Past history negative, 
except for measles and chicken pox in childhood, and 
an appendectomy at 15. 

Admitted April 6, 1955. Five days previously she 
noted an exanthema, which persisted for 48 hours. 
She was seen by her doctor, who made a diagnosis 
of rubella. She felt well until April 5th, when she 
complained of malaise, weakness, and headache. Later 
in the day somnolence set in and she became un- 
responsive. 

On admission, in the early morning of April 6th, 
she was delirious, excitable, and complaining loudly. 
Temperature 3857 G., pulse 115. Physical examination 





revealed nothing of note, apart from dehydration. 
Neurological examination — necessarily sketchy — 
was negative. Ophthalmoscopy: normal. 

Spinal fluid was clear, colourless, with 85 cells per 
mm?, 80 % mononuclears. Protein 94 mg %; sugar 
62 mg %. — Leucocytes 4,000. Differential count: 
lymphocytosis, with 6 % plasma cells. 

Course: During the first 18 hours in hospital she 
remained in an excited, delirious state. Then, rather 
suddenly, in the early hours of April 7th, her condi- 
tion cleared and she appeared calm and responsive. 
Headache and slight elevation of temperature per- 
sisted for 4 days, whereafter convalescence was 
smooth. On April 30th she was discharged. An electro- 
encephalogram at this time was normal. 


Case 8. 19 vear old man. Measles chicken pox, and 
mumps in childhood. Past history otherwise negative. 

Admitted May 7, 1955. On the previous day a small- 
spotted eruption was noted on the face and neck. 
His mother and a brother and sister had German 
measles a few days earlier. — On the day of admis- 
sion malaise and headache began, and during the day 
he became irrational. 

On admission he was disoriented, lying with a 
vacant stare. Marked perspiration was noted. Tem- 
perature 3750 C.…, pulse 100. Physical examination, 
which was violently resisted, revealed a faint mac- 
ular exanthema on the face and behind the ears. 
Occipital and retroauricular lymph nodes were swol- 
len. Nuchal rigidity and stiffness of the back were 
prominent. 

Spinal fluid was clear, colourless; pressure could 
not be obtained. Cell count: 90 mononuclears per 
mm?. Protein 100 mg %; sugar 64 mg %. — Leuco- 
eytes 10,500. Differential count: neutrophilia. 

Course: The temperature rose steadily, disorienta- 
tion persisted, and there was retention of urine. In 
the morning of the third day he had a convulsion, 
in which twitching movements of the extremities were 
followed by universal rigidity, and feces and urine 
were passed. Following this, he remained comatose, 
with rigidity of the extremities, ocular incoordination, 
and a bilateral Babinski sign. Ophthalmoscopy at this 
time was normal. The temperature reached a maximum 
of 4054 C. During the following two days he was in 
profound coma; episodes of nystagmus and slow, 
rhythmic movements of the arms were noted. The 
temperature, however, fell in a Iytic fashion, becom- 
ing normal on the eighth hospital day. On the sixth 
day he was responsive, though somewhat confused; on 
the seventh day only slight mental sluggishness was 
noted, and he had difficulty in voiding. An electro- 
encephalogram on the tenth day revealed a moderate 
degree of diffuse dysrhythmia, with absence of focal 
signs. — Hereafter convalescence was smooth, and on 
discharge, May 28th, he appeared mentally normal 
and neurological examination was negative. 

Treatment included prophylactic penicillin, pheno- 
barbital, postural drainage, and the use of a gastric 
tube. 


Eight cases are reported above, in which ru- 
bella was followed by encephalitis or meningo- 
encephalitis. 

The interval between exanthema and onset of 
encephalitis ranged from 1 to 6 days, mean 3 
days. 
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Ages ranged from 7 to 33 vears, two being 
children of 7 and 11 years, the rest young adults. 
There were 4 females and 4 males. 

Symptomatology: The sensorium was affected 
in all cases, in degree varving from moderate 
torpidity and somnolence to deep coma. In 6 
there were delirium and episodes of motor excite- 
ment. 

Convulsions were seen in 3 patients. In one, 
this was an early symptom, and did not recur. 
The other two had more severe convulsive epi- 
sodes. One of these had an abnormal electroence- 
phalogram in early convalescence. — Definite 
paresis was not noted. 

A transient Babinski sign and ocular incoor- 
dination were seen in two cases; one of these also 
had an episode of probable torsion spasm of the 
neck. 

Headache was complained of by all patients, 
except the one of seven years, both as an early 
symptom and during convalescence. Nausea and 
projectile vomiting was prominent in two pa- 
tients. 

Signs of vegetative involvement were not noted, 
except perhaps for Case No. 6, who perspired pro- 
fusely. 

Clinical signs of meningeal irritation 
found in 5 patients, but only in 2 was this pro- 
minent. 

Results of spinal fluid examinations are given 
in Table 1. 


were 


Table 1. 
Results of spinal fluid exraminations. 








ne Pressure m__ Protein Sugar 

1 normal 21 Alb. 100%) 68 mg % 
2 not noted 100 138 mg % 52 mg % 
3 normal 0 62 mg % not done 
4 elevated 9 80 mg % 74 mg % 
5 normal 70 not done 64 mg % 
6 normal 13 63 mg % 67 mg % 
7 _not noted 5 94 mg % 62 mg % 
8 not noted 90 100 mg % 64 mg % 





*) Bisgaard’s method. 


The temperature was normal in 2; in 4 it 
was about 38° C. for from 2 to 4 davs, with 
initial peaks of 39° C. Cases no. 3 and 8 reached 
maximum of 405C. at the height of their disease, 
whereafter there was a Ivtic fall. 

Course and duration: In retrospect it may be 
said that the illness was comparatively mild and 
short in four of the eight patients; in these, the 
duration of lethargy was 24 hours or less, and 
restitution remarkably rapid. Four were delirious 
or in coma for from 3 to 6 days, and recovery 
was slower. Case no. 3 was considered in a criti- 
cal condition for several days. 

There were no deaths. — A follow-up has not 
been obtained, but on discharge from hospital 
all patients appeared mentally normal and with- 


out neurological residua. Normal electroence- 
phalograms were obtained in two. Case no. 3, 
the severest one, is known to be in good health at 


the time of writing, 15 months after her illness. 


DISCUSSION 

Neurological complications with rubella have 
been reported since the early years of this cen- 
tury (see 1). Holliday (5) in 1950 collected 
from the literature 57 cases of encephalitis follow- 
ing rubella, but his list is not complete, and 
cases are known, which have not been published 
in detail. — Vestergaard (10) mentions one 
case, seen in the Blegdamshospital in 1936. 

Apart from encephalitis and meningo-ence- 
phalitis, cases have been reported of neuritis, 
myelitis, and meningo-myvelitis following German 
measles (1). 

Serous meningitis secondary to rubella also 
occurs. Schigdt (9), reviewing the Blegdams- 
hospital material from 1919 to 1931, found one 
such case (although without pleocytosis), and a 
search of the 1939—54 period revealed two fur- 
ther cases (in 1941 and 1954, respectively). As 
only one in the present series is a case of “pure” 
encephalitis, it would appear that isolated affec- 
tion of the meninges or brain is less common 
than simultaneous involvement of both. 

As the true incidence of rubella at any one time 
and locality is probably never known, an exact 
estimate of the frequency of cerebral involve- 
ment in this disease can not be made. It is safe 
to say that it is rare. Neal (7) feels that neuro- 
logical complications are more likely to follow 
certain epidemics, and mentions the vears 1920 
21 (France) (1), and 1935 (U. S. A) (2, 3, 7). 
Most cases are seen during the first six months 
of the vear. Copenhagen saw definite epidemics 
in 1941 and 1945, but no cases of encephalitis are 
on record from these vears. Four of the eight 
cases here reported occurred in an epidemic dur- 
ing the first five months of 1955. 

When symptomatology and clinical course in 
the present limited series are compared with the 
impression gained from previous reports, no 
striking differences are revealed. The state of 
consciousness is practically always affected, 
varving from sluggishness to deep coma. Indeed, 
this — together with a recent history of rubella 

is the mainstay of clinical diagnosis. In many 
cases convulsions occur. A wide variety of focal 
signs, often transient, have been described, but 
may be absent. Spinal fluid may be normal, but 
the majority of cases have mild to moderate pleo- 
cytosis, moderately high protein, and normal 
spinal sugar. 

The interval between exanthema and onset of 
encephalitis is generally given as between two 
and six davs. This agrees well with our series, 
except for Case No. 5, where the interval was 
less than 24 hours. Holliday (5), in a series 
of what he calls “pre-eruptive neurological com- 
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plications of the common contagious diseases”, 
has one case in which encephalitis preceded the 
eruption of rubella by 3% days. Inclusion of such 
cases serves to modify, in some degree, the com- 
mon concept of “post-infection encephalitis”. 

At least four fatal cases are reported in litera- 
ture (2, 3, 7), in addition to Bénard’s (1) case, 
who had myelitis and died of bulbar paralysis — 
The frequency of permanent residua in patients 
who survive, is unknown, because adequate fol- 
low-up studies are few. Vestergaard’s (10) 
case from this hospital had permanent diplopia 
and personality change. One of Eley’s (4) pa- 
tients showed psychic derangement. Holl i- 
dav’s (5) one case (“pre-eruptive”) had ataxia 
and personality change. It is evident, therefore, 
that prognosis in the individual case should be 
made with some reservation. 

Rubella encephalitis is classified with the group 
of so-called post-infection encephalitides, to- 
gether with encephalitis following measles, chick- 
en pox, mumps, smallpox, and vaccinia. The condi- 
tion is also referred to as demyelinating enceph- 
alitis, perivascular demyelinization being a pro- 
minent feature of the morbid anatomy. Two — 
rather brief — autopsy reports in cases of rubella 
encephalitis are available in literature (2, 3): in 
both, the brain showed perivascular infiltration 
with Iymphocytes and polymorphonuclear leuco- 
cytes. 

Etiology and pathogenesis are unknown. Sever- 
al theories are advanced, the most prominent 
being: 1) Encephalitis is due to the virus causing 
the original disease. 2) A “latent” encephalotropic 
virus is activated by the primary disease. 3) 
Encephalitis is due to toxins, developed during 
the course of the viral infection. 4) Thrombosis 
of the small vessels of the brain and cord is the 
pathogenetic factor. 5) The disease is due to 
processes of immunity or allergy. — The question 
is still under debate, but evidence permitting a 
decision in favour of any one of these theories 
is not available. Pertinent references are found 
in Olitsky and Casals’ chapter in Rivers 
(8). 

There is no causal treatment. Gamma globulin 


might be worth a trial, but there are no reports 
on this, and evaluation of results would admit- 
tedly be difficult. — Because it is impossible from 
the severity of the clinical picture to estimate the 
amount (if any) of irreversible brain-damage, 
energetic symptomatic and supportive treatment 
is in order. This should be directed against hyper- 
pyrexia, dehydration, and shock, and should 
ensure adequate nutrition and free air-passages. 
In respiratory failure artificial ventilation, and 
even tracheotomy, should be considered. 


SUMMARY 

A description is given of symptomatology and 
clinical course in eight cases of encephalitis or 
meningo-encephalitis following German measles. 
The interval between exanthema and onset of 
encephalitice symptoms varied from less than 24 
hours to 6 days. In four patients the disease was 
mild and short. The other four were delirious or 
in coma for from 3 to 6 days. — There were no 
deaths. On discharge, all patients appeared free 
from neurological and psychic residua, but a 
complete follow-up was not obtained. — Previous 
experience, as reported in literature, is briefly 
discussed. 
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DEXTRAN GLYCEROL GLYCOSIDE 
EFFECT AS PLASMA SUBSTITUTE AND FATE IN ORGANISM 


By K. HARRY SORENSEN 


Since the introduction of gum arabic in 1917, 
more than 20 different substances have been tried 
as plasma substitutes. Most of them soon proved 
inapplicable, as the side effects (allergic reac- 
tions, storage in the tissues or organ-damaging 
effects) proved too marked in proportion to the 
advantages. After the intensive research of the 
past decade in this field, polyvinylpyrrolidone 
(PVP) and dextran have been extensively used 
owing to their excellent properties and few side 
effects. These two substances are far superior to 
gelatin, oxypolygelatin, human globin, and an- 
tigen-free ox serum. Particularly oxypolygelatin 
has been the subject of many investigations, but 
its organ-damaging effect is still unmistakable 
(13), and in clinical effect and plasma volumen 
expanding capacity it is far inferior to dextran 
and PVP (1, 36). 

Dextran seems to surpass all plasma substitutes 
used so far and to be closest to the ideal. It af- 
fords the most marked and most prolonged in- 
crease in circulating blood volume, in experimen- 
tal animals as well as in normovolaemic and in 
shocked patients. In shock, this increase is for 
many hours in excess of the quantity adminis- 
tered. No other plasma substitute exerts this ef- 
fect which is beyond that following infusion of 
human plasma (1, 15, 20, 21, 24, 34, 53). A small 
quantity of the dextran injected is rapidlv 
excreted in the urine, whereas the remainder is 
retained in the blood stream and seems to be 
slowly utilized in the organism, being metabolized 
over glucose, to carbon-dioxide and water. (5, 11, 
17, 26, 28, 41, 48). No organ-damaging effect has 
been reported in animal experiments or in clini- 
cal practice, not even following high doses. Small 
amounts of dextran may be stored in certain 
organs for a few days and then disappear again. 
Not even high doses have ever caused functional 
disturbances of the liver, kidneys, haemopoietic 
system, or other organs (16, 18, 39, 44). 

PVP has a good clinical effect, but its plasma 
volume expanding property is inferior to that of 
dextran (1, 36, 53). PVP cannot be metabolized 
in the organism, but is stored for long periods — 
especially as regards the big molecules — mainly 
in the liver, spleen, Iymph nodes, and other or- 
gans (22, 35, 38, 43, 46). Therefore, its molecular 
size has to be adapted so as to permit a rapid 
excretion of a relatively large proportion in the 


From Statshospitalet, Sgnderborg, Department of Sur- 
gery. Chief: P. Windfeld. 


urine whereby the blood level rapidly decreases 
and its effect is reduced (1, 15, 20, 21, 24, 34, 53). 
PVP has chemical properties which explain its 
marked biological activity. Thus, it is bound to 
the gamma globulins of the plasma. The complex 
compound of PVP-gamma globulin possibly exerts 
the therapeutic effect. Although PVP is a sub- 
stance foreign to the organism, no definite organ- 
damaging effects have been reported, but its ten- 
dency to be stored sets a limit to the dose that 
can be administered. Previously, it has been 
shown that enormous quantities of gum arabic 
could be stored in the dog liver for vears with- 
out giving rise to functional disturbances (7). It 
has not vet been definitely elucidated whether 
the binding to the gamma globulins inhibits the 
immune reactions of the body. 

Allergic side effects are said to be extremely 
rare with PVP (12), while in the case of dextran, 
such manifestations have given rise to certain 
problems infusions in the U.S.A. In the first 25,000 
dextran infusions in Swedish hospitals, T ho r- 
sén found side effects in 0.8 % (50) of allergic 
nature in 0.4 %. Recently, a Swedish author has 
reported side effects in 3 % (57). Side effects 
have not been reported from Denmark (42, 59). 
There is a marked difference between infusion 
of normal and shocked subjects, the normal volun- 
teers showing allergic reaction in up to 50 % 
(24, 41, 47, 55), at times severe (14). In the U.S.A, 
reactions have been found to be most common to 
English and Swedish dextran, whereas American 
preparations were much more rarely followed 
by reactions (41). The risk of untoward reactions 
appears to be highest in normal subjects who 
have recently been vaccinated against typhoid 
and paratyphoid fever (24). Precipitin reactions 
have been demonstrated between dextran and 
antisera of pneumococci types IT, XII, and XX, 
Salmonella typhi and paratyphi, and certain 
streptococci (37). Dextran increases the agglu- 
tinating and precipitating properties of the anti- 
bodies (32) and is therefore added to anti-Rhesus 
sera for blood grouping purposes. Dextran- 
producing bacteria have been isolated from the 
human intestinal tract, and dextran is frequently 
present as a contamination of commercial sugar 
products (23, 37). Previously sensitized subjects 
have exhibited precipitins and positive cutaneous 
reactions (29) to clinical dextran. The frequency 
of allergic reactions depends upon the strain of 
Leuconostoc mesenteroides used in producing the 


dextran (24). Although possibly a pre-existing 
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sensitization may play a rôle, it cannot explain 
the allergic manifestations in all cases. Allergy 
has not been observed to develop following 
repeated infusion to man, although this ought to 
afford a possibility of such reactions. In clinical 
practice, the reactions are rare and frequently 
mild, and many authors have never encountered 
them. It is common knowledge that allergic reac- 
tions are rarely elicited in shocked or anaesthe- 
tized patients. 

As a rule, the allergic reactions manifest them- 
selves a few minutes after the infusion has been 
started as urticaria, malaise, headache, hot 
flushes, oedemas, in some cases laryngeal oedema 
(14), or vasomotor instability which may be 
delayed for a few hours. All transitions have been 
observed, from mild to alarming, but never fatal 
reactions. 

It cannot be ruled out that the chemical pro- 
perties are responsible for the named side effects. 
Dextran is produced by growing the bacterium 
Leuconostoc mesenteroides in a solution of 
sucrose. This forms native dextran which has 
a molecular weight of several millions and is 
harmful to the organism. By e. g., hydrolytic de- 
gradation to a molecular size lower than about 
200,000, it is made applicable as clinical dextran. 
The dextran molecule is built up of a long main 
chain of glucose units to which short side chains 
of glucose units are attached. The glucose units 
are joined by 1-6-D-glucosidic bonds and a smal- 
ler number of 1-4-D-glucosidic bonds. The ratio 
between their number and the degree of branch- 
ing depends on the strain of bacteria which is 
used. The frequency of side effects is believed to 
be lowest for the less branched molecules. The 
free aldehyde groups have reducing properties 
(56) and are therefore biologically active. Oxida- 
tion may give rise to the formation of carboxyl 
groups. All the biologically active substances have 
shown their drawbacks as plasma substitutes. 
This is true of gum arabic, pectin, cellulose deri- 
vaties, oxvpolyvgelatin, and PVP, all of which 
are stored in the organs or give rise to allergic 
manifestations. Therefore, the free aldehyde 
groups of dextran have now been inactivated, 
native dextran being degraded in an organic sol- 
vent containing hydroxyl, e. g., glycerol. By this 
process dextran glvcerol glvcoside is formed in 
which the aldehyde groups have disappeared and 
been substituted by alcohol groups of a nature 
which occur normally in the organism (27). 

Such a preparation has been marketed as “In- 
fudex” or “Plasmodex”*). Below, clinical studies 
of such a preparation will be reported. 


INVESTIGATIONS 
Clinical effect. 
It is difficult to “measure” the effect and to 
compare it with other plasma substitutes. Most 


Roskilde Medical Co. Ltd. 


*) Kindly supplied bv 
Roskilde. 





clinical papers elucidate the effect by case his- 
tories or else report the general impression that 
the clinical effect has been good (6, 10, 30, 
31, 42). 

In the present study 57 patients received a total 
of 75xX100 ml. of dextran glycerol glycoside 6 % 
in an aqueous 5 % glucose solution of 3 uniform 
preparations. The studies to be reported were 
carried out with a preparation (7254) possessing 
an average molecular weight of 75,000 (lower 
10 %: 40,000, upper 10 %: 120,000), intrinsic 
viscosity 0.23. 

The dextran was used in the following circum- 
stances: 


(1) for mild cases of shock of any cause, 


(2) alternating with blood in more severe cases 
of shock, e.g. in peritonitis, severe burns, 
severe injuries, etc, 


(3) in haemorrhagic shock following minor loss 
of blood, 


(4) during operations, often alternating with 
blood transfusions, pulse and blood pressure 
being controlled by varving the speed of in- 
fusion (“balanced supportive therapy” ac- 
cording to Lundy (31)), and during the im- 
mediate postoperative period. 


In haemorrhagic shock, blood transfusions 
were used as a routine, but dextran was em- 
ployed until blood grouping and compatibility 
tests had been carried out. 

In the course of operations of various kinds 
(arthrodeses, osteosyntheses, gastric resections, 
gastrectomies, etc.) dextran 500 ml. was adminis- 
tered to 14 patients owing to a fall in blood pres- 
sure (averaging 40 mm. of mercury systolic) and 
increase in the pulse rate (averaging 16 above the 
normal level). In every single case, the effect 
was obvious, the systolic blood pressure having 
increased by an average of 50 mm. of mercury 
and the pulse rate fallen by 8 at the end of the 
infusion (Table 1). In the course of the next 6 


Table 1. 
Pulse and systolic blood pressure (mm.of mercury) in 
14 operated patients. The following abbreviations will 
be used: N = normal, B = immediately before der- 
tran infusion, Ho = immediately after dextran in- 
fusion, Hs = 6 hours after completion of infusion. 





No.of Pulse Pulse Pulse Pulse B.P. B.P. B.P. B.P. 
patients N B H‚ He N B He He 


14 ab. 88 80 81%) 134 87 127 130%) 





%*) Only 9 patients, since 5 had blood transfusion. 


hours, 5 of the patients required % litre of blood 
(major interventions, e.g. all the gastric opera- 
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Table 2. 
Evaluation of the degree of shock 
(modified after Beecher). 





Degree of Syst. blood Pulse 
shock pressure rate 
0 Normal Increased 
by 0—20 % 
Mild (M) Reduced Increased 


by 0—20 % by 20—40 % 


Increased 
by 40—80 % 


Reduced 
by 20—40 % 


Moderate 
(Mod) 


Increased 


by > 80 % 


Severe (S) Reduced by 


> 40 % 


Skin Skin cir- Mental 
temp. culation condition 
Normal Normal Clear 
Cool Reduced Clear 
Cool Reduced Apathic 
Cool and Greatly Apathic to 


clammy reduced comatose 





tions), whereas in the others the condition re- 
mained stationary.**) 

In a further endeavour to evaluate the effect 
of a single infusion of 500 ml. of a 6 % dextran 
glvcerol glycoside solution, I studied the effect 
of 40 consecutive infusions, in which data were 
available to evaluate the degree of shock before 
and after the infusion and during the subsequent 
period. In assessing the degree of shock, Be ec- 
cher’s (3) principle was employed, the pulse 
rate, however, being used instead of the quality 
of the pulse. However, more emphasis was placed 
on alterations in the blood pressure than in the 
pulse rate (Table 2). The result may be seen from 
Table 3 which moreover shows the values repre- 
senting pulse rate and systolic blood pressure 
before, immediately after, and 6 hours after the 
infusion. It is evident that in mild cases of shock 
H#) Since the fall in blood pressure during operation 

is not due exclusively to haemorrhage, but also 
to a disproportion between the surgical trauma 
and the depth of anaesthesia — which is often 
followed by a spontaneous increase —, the appa- 
rently striking effect must be regarded with a 
certain reserve. 


the systolic blood pressure is raised to normal 
values which persist for the next 6 hours with- 
out any other shock therapy. Incidentallv, this 
effect is maintained. The pulse rate remained 
almost unchanged. In more severe shock (Mod. 
+ S) the systolic blood pressure rose by 30 mm. 
during the infusion, but 6 hours later it had fallen 
by 20 mm. although the pulse rate had not in- 
creased. Eight of these 19 patients required % 
litre of blood within the first 6 hours, so they 
are not included in the analysis 6 hours after 
the infusion. Although the effect was unmistak- 
able in each case, it was too brief and insufficient, 
which shows that 500 ml. has not been enough. 
Table 4 gives an evaluation of the degree of 
shock before, immediately after, and 6 hours 
after the infusion in the 40 patients. It will be 
seen that 6 hours after the infusion 30 patients 
have recovered from the shock, while 10 are still 
in a state of mild to moderate shock. Eight of the 
latter have had or are receiving blood trans- 
fusion. Although its effect is brief in severe cases 
of shock, dextran has its great value in the varie- 
ties which are not due to major loss of blood. 
This applies, e. g., to peritonitis and burns in 


Table 3. 
Degree of shock in 40 patients before infusion of 


500 ml. 6 % 


dertran each, average values for pulse 


rate and systolic blood pressure: normal, before, 
after, and 6 hours after infusion. 








Degree No. of Pulse Pulse Pulse Pulse B.P. BP B.P. RP 
of shock patients N B He e N He He 
0 1 
b. ab. en - 
N . 9 9 96 : G 
1 20 71 6 0 ) 135 117 137 139 
Med - pen 105 95 93)  *b- 91 120 99% 
s 3 11 138 
Total 40 





*) 8 patients who received blood are not included. 
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which the marked exudation gives rise to haemo- Table 5 shows the plasma concentration com- fir 
concentration which cannot be counteracted by pared with the values found by other authors. cu 
blood alone. Most of the tests were carried out on normo- str 
The 40 infusions were administered to patients volaemic persons, so the results are not directly do 
in shock of widely different nature (operative comparable, as the vascular permeability differs an 
shock, traumatic, infectious, and postoperative from that in shocked individuals. It has even de 
shock, haemorrhagic shock of non-traumatic been suggested (25) that normal persons react ab 
nature). by an active attempt at excreting the dextran ad- his 
ministered. Nevertheless, the values in the differ- ral 
Table 4. ent groups are fairly uniform. The present results wl 
Degree of shock in 40 patients immediately before and Bowman's show surprising conformity un 
infusion of dextran, immediately after, î ee : rd ì es 
and 6 hours after. despite a possibly different distribution of mole- 
cular weight of the dextran. Measurements on in 
Degree of Immediatelv _ immediately _ 6Ghoursafter Shocked persons would be expected to show dif- 
shock before dextran after dextran dextran ferences because of variations in haemoconcen- 
Te tration and haemorrhages, fluctuations in the 
o 1 23 30 plasma volume, and a difference in the patient 
M 20 14 6 material. After an average initial concentration of 
Mod 16 n : 0.75 % in the plasma, the writer's series showed ' 
a decrease of 33 % in the course of 6 hours after E 
S 3 I 0 which 67 % of the dose administered is still 
circulating. (The concentration of dextran perm- 
its only an estimate of the circulating amount, as 
Fate in the Organism. no regard was paid to alterations in the plasma 
In 22 of the patients the plasma level and volume). Even 24 hours after the infusion the ri 
urinary excretion were studied by the technique concentration is 38 % of the initial one. In the 
of Metcalf & Rousselot (33). This tech- course of the next 3 or 4 days it falls to about 0. r, 


nique determines the dextran concentration Hence, the decrease in the concentration is most f 

0 d 
photometrically after alcohol precipitation of marked within approximately the first 6 hours 
the dextran from the plasma or urine in which (5.5 % of the initial concentration per hour), 





the proteins have first been precipitated by while during the next 18 hours the decrease is ed 
trichloracetic acid and filtered off. slight (1.5 % per hour). This is the most common Bak 
10u 
urir 
Table 5. infu 
Survey of the plasma level of dextran found by various authors 0, 6, and 24 hours en 
after infusion in mg. of dextran per 100 ml. of plasma compared with the writer's n 
results. The figures in brackets indicate the percentage of the initial level. In ad- spec 
dition, the table gives the amount of dezxtran excreted in the urine in per cent of tent 
the total dose. four 
frac 
Dextran in be t 
N No. of ML of Plasma concentration urine, Hes 

Author Year _ patients pim « is in % of or t 
o e hd total wat, 
= _ — mmm nn = men en _ == ee — nn — _ == = tissu 
Bloom (5) 1951 2? N 500 726 Ne 
64,5 
‘ 4 p rn 31/3 hours D met: 
Heisto & Lund (25) 1954 5 N 1000 _ 1460 ies. 33 actin 
á Othe 

s 870 480 La 

KH < D\ n qe / 91 2 
Bader (1) 1954 10 N 1000 1440 (61%) (33%) 491/5 In 
syste 
Thorsén (49) 1949 ? Sh 400 550 Ie De, mett 

(60 lo) (45 Jo) 
affor 
uk in T 
5 Sh ? 20 0/, 35 
’ . c 5 

Boyd et al. (9) 1953 86 Sh 5 68 0/5 8 only 
conc 
> a dia 520 5 Fr was 
Bowman (8) 1953 76 Sh 500 750 Kd e 33 w 
(20%) 47) these 
In zoe slow 

5 er 

ra . 5 - 99 & = =_ 5l/a 
Writer's results 1954 22 Sh 500 760 (679%) _ (38%) 351/2 gee 
or { 





N = normovolaemic, Sh = shocked. Ho, Hs H24 = 0, 6, 24 hours after infusion. an ir 











rectly 
iffers 
even 
react 
n ad- 
iffer- 
esults 
rmity 
mole- 
is on 
v dif- 
ncen- 
1 the 
atient 
on of 
owed 
after 
still 
perm- 
nt, as 
lasma 
n the 
n the 
out 0. 
most 
hours 
our), 
ase is 
mmon 





July 1955 


115 





DANISH MEDICAL BULLETIN 





finding. The explanation is that the lower-mole- 
cular dextran fraction rapidly leaves the blood 
stream, migrating partly to the tissues (over- 
dosage in animals has given rise to oedemas (49) ), 
and partly to the urine, the renal threshold for 
dextran corresponding to a molecular weight of 


about 46,000, in shocked individuals perhaps 
higher (51). The low-molecular fractions are 
rapidly excreted and show a high clearance 


which decreases with increasing molecular weight, 
uatil it reachs the threshold value. 

Fig. 1 shows the urinary excretion of dextran 
in the present experiments. A total of 35.5 % of 





e 
” 











B 
P « 
lol 4 o 
ä ‘ 
12 24 36 48 60 72 84 
TIME HOURS } 
Fig. 1. 


Urinary excreation of dextran in 23 patients in grams 
and in per cent of the total dose. 
The hatched areas marks the additional amount 
of dextran, exrcreted since the latest determination. 


the dose is excreted in the urine, half within the 
first 6 hours and two-thirds during the first 24 
hours. Therefore, the specific gravity of the 
urine is high during the first hours after the 
infusion, and this must be kept in mind in eva- 
luating the renal function on the basis of the 
specific gravity of the urine. The urinary con- 
tent of dextran corresponds to that ordinarily 
found (5, 8, 25, 49). Hence, the low-molecular 
fractions should be avoided, as their effect will 
be too brief owing to the rapid urinary excretion, 
or they will counteract the desired binding of 
water in the blood stream by migrating to the 
tissues and binding water there. 

No account can be made for the remaining 
615 % of the dextran. In all probability it is 
metabolized to carbon dioxide and water, thus 
acting as a source of energy. 


Other Tests. 

In 23 instances, the haemoglobin level was 
systematically examined, but by a relatively rough 
method (Sicca), which however is sufficient to 
afford a general impression. The results are shown 
in Table 6: The haemoglobin content decreased 
onlv in the 7 patients who developed haemo- 
concentration, not in the others, although this 
was expected to result from the dilution. As in 
these 23 patients, the rate of infusion was rather 
slow (about 100 min.) ; mobilization of blood 
depots or other factors may have compensated 
for the dilution. Bohmansson et al. found 
an initial decrease of about 10 % in Hb % and 


Table 6. 
Haemoglobin level (Sicca) before and after dezxtran 
infusion in 23 patients including 7 with and 16 with- 
out haemoconcentration. 





No.of Hg He He Second Third Fourth 
pts. day day day 
7 103 84 85 89 86 85 
16 89 89 91 88 92 91 





haematocrit which an hour later had increased 
to above the initial values (6). 

The erythrocyte sedimentation rate (ESR) in- 
creases following dextran infusions, depending 
on the concentration in the plasma (19, 52) and 
the molecular weight (52), each colloid possess- 
ing a critical molecular size above which rouleau 
formation is highly increased (for dextran: 
59,000). The absolute values in clinical practice 
do not appear to have been studied systematic- 
ally, but an ESR of 30—70 mm/hour has been 
reported (42). In 10 cases, the writer studied 
the ESR systematically, reading the rate as soon 
as possible after the sampling. The result is evi- 
dent from Table 7 which shows that there is onlv 
a very moderate increase (less than 20 mm.) with- 
in the first 24 hours. The increased ESR of the 


Table 7. 
Erythrocyte sedimentation rate before and after dex- 
tran infusion (500 ml.) to 10 patients. Technique: 
Mix 0.4 ml. of 3.7 % sodium citrate 1.6 ml. of blood 
and suck at once into the sedimentation tube. Read 
at end of one hour. 





No. of Hs He Hs Second Third Fourth Fifth 
pts. day day day day 
10 4 14 19 45 49 59 48 





next days must be ascribed mainly to the disease, 
operation, etc. No relationship was found to the 
dextran concentration in the plasma, as also 
shown by Áberg (58). The increased ESR 
persisted for many days after the dextran had 
left the blood stream. 

The plasma protein concentration was not 
studied systematically, but very often. This did 
not reveal changes permitting definite conclu- 
sions. 

Plasma volume determinations 
cluded in this study. 


were not in- 


Side Effects. 

All the patients were closely watched for side 
effects. No allergic manifestations occurred in 
any case, not even mild reactions. Temperature 
reactions which could be reasonably related to 
the dextran infusion were not observed. On the 
other hand, the temperature has been observed 
to increase to normal values in chilled and be- 
numbed patients and to decrease to normal values 
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in febrile, shocked patients. Nine patients had 
repeated infusions, up to 5, at several days’ inter- 
vals, and others had previously received other 
dextran preparations without sensitization being 
observed. No harmful effect has been noted upon 
organs or their functions. As normal individuals 
are more apt to react to dextran, it has been rec- 
ommended to test dextran on them (24). A few 
normovolaemic individuals had smaller doses of 
dextran and a few 500 ml. None exhibited allergic 
reactions. 


SUMMARY 

The value of dextran as the most ideal plasma 
substitute is emphasized. In an endeavour to 
diminish the relatively rare side effects, a dex- 
tran compound (dextran glycerol glycoside) In- 
fudex RMC has been prepared in accordance with 
theoretical considerations. Studving the effect of 
this substance in shock, it was tried to give a 
clinical measure of the effect of a single infusion 
of 500 ml. 6 % dextran solution. This dose proved 
sufficient in mild shock, but as might be expected 
usually too small in more severe cases. The fate 
of this compound in the organism is the same 
as that of other dextran compounds. No side 
effects were observed — neither in patients nor 
in a few normal subjects. 
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STUDIES ON THE EFFECT OF DEXTRAN ON THE COLLOID 
OSMOTIC PRESSURE OF SERUM IN RABBITS 


SUMMARY OF THESIS 


By FRANTZ O. NEIDHARDT 


One of the things ordinarily demanded of a 
plasma substitute is that it must have the same 
colloid osmotic pressure as plasma and that it 
must be able to maintain the colloid osmotic 
pressure of serum after being injected into the 
blood stream. 

As a rule, several other qualities are required 
of a plasma substitute: it must be stable and easy 
to store and transport; it must have the same 
therapeutic effect against shock as blood and 
plasma. It must not give rise to harmful reactions 
when it is injected. And finally, it must be either 
secreted or decomposed in the organism and must 
not be deposited in the tissues. 

A study of the literature seems to reveal that 
these latter requirements are fulfilled in the case 
of dextran, whereas the two requirements first 
mentioned concerning the same colloid osmotic 
pressure as serum and the maintenance of the col- 
loid osmotic pressure of serum are only briefly 
treated, and the experiments referred to on this 
problem have been carried out with an insuf- 
ficient technique. 

Most of the methods of measuring the colloid 
osmotic pressure do not permit the final pressure 
to be read before 24 hours after the osmometer 
has been set up. Holm-Jensen’s method re- 
presents an improvement, in that the final pres- 
sure can be determined within three hours. The 
accuracy, which in the original technique is in- 
dicated within + 0.3 cm. of water, can be further 
improved to + 0.1 cm, since the measurements 
are made under constant carbon dioxide tension. 

When measuring the colloid osmotic pressure 
on mixtures of serum and dextran or on serums 
containing dextran, a total value is obtained in 
which the colloid osmotic pressure of the serum 
as well as of the dextran is included. With the 
help of Ke y’s formula, the colloid osmotic pres- 
sure which the serum proteins would exert, pro- 
vided they were alone in the solution, can be 
calculated. A simple subtraction will thus give 
the share of dextran in the colloid osmotic pres- 
sure measured. 

The colloid osmotic pressure measured for 
pure solutions of dextran depends upon the mem- 
branes, the volume of the outer fluid, and the 
time the reading is made. It is not possible to 
reach any exact and absolute value, since the dex- 
fran molecules pass through the membranes used. 
The colloid osmotic pressure measured is hereby 


lowered, partly because the molecular concen- 
tration in the inner fluid is lowered, and partly 
because the dextran molecules, by their presence 
in the outer fluid, lower the effective colloid os- 
motic pressure. When measuring the mixtures of 
serum and dextran, the same conditions hold true, 
whereas it is possible to measure the colloid os- 
motic pressure of the serum after injecting dex- 
tran, since the smallest molecules leave the blood 
stream rapidly. 

Dextran solutions and Macrodex cannot main- 
tain the colloid osmotic pressure of serum after 
being injected into the blood stream. A rather 
brief increase occurs which is always followed 
by a decrease to below the original value. It is 
not until 36 to 48 hours after the injection that 
the colloid osmotic pressure of the serum again 
reaches its original value. This decrease in the 
colloid osmotic pressure of the serum is also ob- 
served if the pressure has been lowered to begin 
with. 

The smallest dextran molecules, which are the 
most active from an osmotic point of view, bring 
about this brief but considerable increase in the 
colloid osmotic pressure, but they leave the blood 
stream in the course of the first half hour after 
the injection. In this short period, the serum pro- 
tein concentration has been lowered, partly as a 
result of its being diluted with a larger volume 
of blood, and partly because some of the serum 
protein leaves the blood stream. 

The albumin concentration is lowered com- 
paratively more than the globulin concentration, 
and the measuring of the serum volume six hours 
after the injection of dextran shows that the de- 
crease in the serum protein concentration, which 
at this point is still present, is not only due to 
an increase in the blood volume. 

By means of an acetone precipitation of dex- 
tran and Macrodex, it is possible to make a pre- 
paration which can maintain the colloid osmotic 
pressure of the blood and even increase this pres- 
sure for up to 24 hours. Perhaps such a prepara- 
tion can produce better and more prolonged 
effects in the case of shock. The preparation has 
not vet been therapeutically tested. 


Reference: 

Frantz O. Neidhardt: 
indvirkning pâ serums kolloidosmotiske tryk hos 
kaniner. Universitetsforlaget î Aarhus 1955. 
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UTERINE CANCER AND SYPHILIS 


SUMMARY 


OF THESIS 


By JORGEN ROJEL 


For years the possible relation between cancer 
and syphilis has been a debated point, and 
numerous clinical and experimental studies have 
been designed to elucidate this problem. In the 
previous clinical investigations the views are 
divergent. Fry (7) reports a higher percentage 
of syphilitices in his controls than among his 
cancer patients. 


Among patients with cancer of the tongue, 


Cary (5) and Belote (1) found 14.5 % and 
29.6 % syphilities respectively. Belote (2) 
examined 232 patients with carcinoma of the 
cervix uteri and found 15.1 % syphilites. This 


is three times the incidence found among the 
ordinary hospital population. On the other hand, 
he found no syphilities among 35 patients with 
cancer of the uterine body. 

Levin, Kress & Goldstein (11) found 
a preponderance of syphilis among men suffering 
from lingual carcinoma. In this material there 
were five times as many syphilitics as among 
male patients with cancer of all other sites. These 
authors found also a preponderance of syphilis 
among women with cervical carcinoma, i. e., 3.5 
times the frequency found among all other female 
cancer patients. 

Harding (10) studying 227 patients with 
cervical carcinoma, found 15.8 % with syphilis. 
Moreover, he found the carcinoma to be more 
advanced in the syphilitic than in the non-syphi- 
litie subjects. 

During recent years the relationship between 
syphilis and cancer has been approached also by 
experimental studies. Castiglioni (6) found 
that following the application of tar, syphilitic 
rabbits would develop cancer more rapidly than 
non-syphilitic animals. His results are supported 
by Truffi & Cerutti (13) whereas Bess e- 
mann & Maisin (3) found no difference in 
therate at which skin cancer developed in syph- 


ilitic and control mice. Finally, Rgjel (12) 
found a non-significant preponderance among 


syphilitic rabbits with regard to the rate at 
which cancerous tumours arose. 
From Statens Seruminstitut, Copenhagen; Chief: J. 
Orskov; The Radium Centre of Copenhagen; Chief: J. 
Nielsen, and the Danish Cancer Registry; Chief: J. 
Clemmesen. 

With financial assistance from the P. Carl Petersen 
Fond, and the Rask-Orsted Fond. 


PATIENTS 

The present study was designed to investigate 
whether a relationship exists between uterine 
carcinoma and syphilis. The clinical material 
comprises 1,438 patients with uterine carcinoma 
treated at the Radium Centre, Copenhagen, during 
the period 1938 to 1945. After the series had been 
collected at the Radium Centre, where in all 
cases the diagnosis of cancer had been confirmed 
by microscopical examination, the cancer pa- 
tients were looked up in the National Registries 
of Copenhagen, Frederiksberg, Gentofte and 
Lyngby-Taarbeek municipalities to obtain relevant 
data. The information was then forwarded to the 
inland revenue departments of the respective 
municipalities to be supplemented with the pa- 
tients’ assessable income. 

Finally, the cancer patients were checked with 
the syphilis register and with the police file of 
prostitutes in Copenhagen. 


Table 1. 
Age distribution of 1,438 patients with 
and 1,392 controls. 


uterine cancer 








sP A RK n 
Age Zig: Tôle Zie 8 
SEEER EZEe EE ch 
8585 zE 5 = S & 
zE2858 2458 <28 28 
21—25 1 _ 1 — 
26—30 2 vos 5 _ 
31—35 36 2.5 40 23 
36—40 90 6.2 90 64 
41—45 152 10.5 138 99 
46—50 219 15.2 219 15 
51—55 206 14.3 214 153 
56—60 195 13.5 200 143 
61—65 201 13.9 164 11 
66—70 136 9.4 135 96 
Ni 200 13.9 186 133 
Total 1,438 an 1,392 — 

CONTROLS 


The controls were selected in as a way such to 
make the age and social distribution as close to 
that of the clinical cases as possible (Table 1.) The 
author succeeded in collecting 1,392 suitable 
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Fig. 1. 
Age distribution of patients with cervical cancer 
) and cancer of the body (----). 


controls who were then studied in the same way 
as the cancer patients. 

To rule out the presence of uterine carcinoma 
among the controls, they were checked with the 
Cancer Registry which revealed 6 cases of cervi- 
cal carcinoma which had to be left out. 


RESULTS 
The frequency of syphilis. 

A total of 167 (13.2 %) syphilitics were found 
in the series of cervical carcinoma. If the diagno- 
sis of syphilis had been based on merely one 
positive Wassermann reaction (as in F r y’'s mate- 
rial from 1930) 23.8 % seronegative syphilitics 
would have slipped out of the material. Among 
176 patients with carcinoma of the body there 
were 10 syphilitics, i. e., 5.6 %. 

The control series of 1,392 persons included 57 
syphilitics or 4.1 %. 

The investigation showed that syphilis is about 
3 times more common among women with cervi- 
cal carcinoma than among women without cervi- 
cal carcinoma in the same age groups and on the 
same social level. 

Among women with carcinoma of the uterine 
body, on the other hand, syphilis occurred with 
about the same frequency as among women with- 
out such carcinoma in the same age groups and on 
the same social level. Non-specific reactions were 
significantly more common among patients with 
cervical carcinoma than among controls. 


Social analysis. 

Clemmesen & Nielsen (7) found a paral- 
lelism between the level of the house rent and 
cervical carcinoma, the incidence of the latter 
increasing with decreasing rent. 

A detailed social analysis was required to show 
that the patients and controls of the present 
series were socially uniform, as uterine carcinoma 
and syphilis must be presumed to occur with 
varying frequency. Both patient and control 
series were grouped according to occupation into 
4 social groups, and the incidence of syphilis in 
each group was ascertained. It was found to be 
equally distributed in all 4 social groups (Table 2). 

The patient and control series were checked 
with the police file of prostitutes. Among the 
patients with cervical carcinoma 77 were on this 
file and of them 26 had syphilis. Of the controls, 
17 — 6 of whom had syphilis were on the 
police file. (Table 3). 

Grouping the patient and control series by age, 
the writer found a preponderance of syphilis in 
the series of cervical carcinoma as compared 
with the controls series. This preponderance ap- 
peared in all social groups (Table 4). 

Lastly, the material was analysed the 
point of view of age as well as social distribution. 
Owing to the high incidence of syphilis among 
prostitutes, the latter excluded without, 
however, affecting the preponderance of syphilis 
in the series of cervical carcinoma. This analysis 
also showed that syphilitics are evenly distribut- 
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Table 2. 
Social distribution of 1,262 patients with cervical cancer, 176 patients with cancer of the 
body and 1,392 controls. The incidence of syphilis is given for each social group. 
a = E- =® 8 
2 255 2 85E | EES 35 z 
2 inde ied 855 [5,3 9 Ee 5 a) 
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: SaE5s [CEES | © [9888 E88 | à ‚38 | 8 pe 
7 <50 saës ea Jeasal sas a Zas m8 ED 
\ 101 4 13.8 38 0 —- 100 2 2.0 
B 263 28 10.6 59 l 1.6 389 10 2.5 
CG 278 43 15.4 30 5 16.6 319 14 4.3 
D 620 82 13.2 49 4 8.0 584 31 5.4 
Total 1,262 167 — 176 10 — 1,392 57 — 
The occupational grouping of the married women was according to the husband’s 
occupation, of widows according to the deceased husband’s occupation except when the 
widow still had her own occupation. Single, separated, and divorced women were grouped 
according to their own occupation. 
The patient and control series were divided into 4 social groups comprising the follow- 
ing occupations: 
Group A: Managing directors, factory owners, wholesale merchants, superior civil 
servants, physicians, lawyers, architects, and superior persons in the liberal 
professions. 
Group B: Master artisans, business men, subordinate civil servants and employees. 
Group C: Skilled workmen, shop assistants, and clerks. 
Group D: Unskilled workmen, housemaids, charwomen, seamstresses, and persons 
whose occupation is not stated. 
Table 3. 
Number of persons among the patients with cervical carcinoma and the controls who 
were found on the files of the Third Police Chamber. 
Patients Controls 
Absolute | °%/ of 1,262 
number of patients Number Absolute °), of 1,392 Numbers 
pts. with with of number of of 
: : en controls sahaâ 
cervical cervical | syphilitics ( controls syphilities 
carcinoma | carcinoma 
sE TEE 40 3.1 15 11 0.8 4 
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as ANEETENS TEE ENE 5 0.3 3 0 0 0 
Involved in infection 
EN. nnen senen 11 0.8 5 1 0.07 0 
“Delinguents”® …….......... 15 1.1 3 5 0.03 2 
EN weent snikheet 77 —- 26 17 —- 6 
Table 4. 
Age distribution of 1,262 patients with cervical cancer, 176 patients with cancer of the 
body, and 1,392 controls. 
The incidence of syphilis is stated in per cent for each age group. 
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Table 5. 


Age and social distribution in the patient and control series. Incidence of syphilis stated 


in per cent for 


each age group. 
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Table 6. 
1,262 patients with carcinoma of the cervir uleri grouped according lo stage 
of growth at first eramination in the Radium Centre. 
Stage l | Stage Il | Stagelil | Stageiv NO Total 
stage stage stag : 8 spec. d 
1026 non-syphilitice patients with 
corvienl enscinema ……..….......« 151 435 258 92 go 1026 
AE en ennen en ED en 14. 42.4 25.2 8.8 8.7 
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DOED. reasharttiastseneaaree Î 10 | 3 } 2 
Cervical carcinoma whose identity 
with persons on the Syphilis 
Register remained unelucidated …….… { 13 6 3 2 28 
1262 





ed in the four social groups. This must indicate a 
relationship between syphilis and cervical carci- 
noma which cannot be explained solely bv the 
recorded social factors (Table 5). 


The cancer series and control series also proved 
to be uniform with regard to assessable income 
(Fig. 2). 


Grade of malignancy. 
The grade of malignancy of the cervical carci- 


nomas was evaluated on the basis of the League 
of Nations classification. The 1,262 patients with 
cervical carcinoma were classified according to 
the stage of their cancer when they were first 
seen at the Radium Centre (Table 6). A grouping 
into syphilities and non-syphilitics revealed that 
23.9 % of the former had cervical carcinomas of 
Stage IV, whereas only 8.8 % of the non-syphil- 
ities had growths in this advanced stage. In 
Stage III there was a less marked, but vet 
a considerable preponderance of syphilitics. 
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Fig. 2. 
Graphic representation of the annual assessable income of 1,392 controls 
and 1,438 patients with uterine cancer. 
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Fig. 3. 
Percentual distribution of syphilitic and non-syphilitic patients with cervical 
carcinoma in Stages 1—IV and the group: “Not specified”. 
Syphilitic patients with cervical carcinoma (BD. 
Non-syphilitic patients with cervical carcinoma (D). 


CONCLUSION AND DISCUSSION 

Previous studies have shown that cervical can- 
cer is more common in the poor quarters of 
Copenhagen than in its wealthier districts. 

The following conclusions may be drawn from 
the statistical analysis of the present study: 

1) Syphilis occurs with the same frequency in 
all strata of society in my patient and control 
series. 

2) Syphilis is more common among patients 
with cervical carcinoma than among controls of 
the same age distribution, social level, and domi- 


cile. 


3) The incidence of prostitutes who have tne 
highest frequency of syphilis — is highest in the 
lowest strata of society. 

4) Even the exclusion of the prostitutes does 
not effect the preponderance of syphilis among 
patients with cervical carcinoma. 

Conclusion 1: Therefore, it can now be ruled 
out that the increased frequency of syphilis is due 
to variations in some of the social factors studied. 

The present investigations have shown that 

1) The frequency of syphilis is the same for 
prostitutes with cervical carcinoma and prosti- 
tutes of the control series, 
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2) The incidence of prostitutes among the pa- 
tients with cervical carcinoma was four times 
that among the controls of the same social level. 

Conclusion II: We are therefore forced to as- 
sume the existence of a particularly potent car- 
cinogen factor among prostitutes — a factor 
which has no relation to syphilis. 

It seems reasonable to seek this factor in the 
particularly marked sexual hyperactivity among 
these women, knowing that sexual activity is a 
sine qua non for the development of cervical 
cancer. 

It might be tempting to explain most cases of 
cervical carcinoma and the difference in their 
distribution by assuming that marked sexual activ- 
itv was the primary etiological factor — viewed 
in relation to the disease, to pregnancy, to 
syphilis, and perhaps also to the Jewish race. Al- 
though this theory cannot be rejected, certain 
findings indicate that it would be too much of a 
simplification. 

In order to exclude an etiological relationship 
between syphilis and cancer, the relation between 
cancer of the tongue in men and syphilis (L e- 
vin, Kress & Goldstein, 1942) would have 
to be attributed to the effect of an agent with a 
positive relation to both diseases, e. g., alcohol or 
tobacco. 

In the author’s opinion, however, it is more 
reasonable to assume that the carcinogenic action 
is concerned with antisyphilitic therapy: the 
heavy metals or perhaps more likely arsenic com- 
pounds. 

According to the case records from the Radium 
Centre, none of the 1,262 patients with cervical 
carcinoma had chancre or gumma of the portio 
vaginalis, and in the literature I found only one 
case in which chancre was reported to have de- 
veloped into cervical carcinoma. 

The development of cancer in other sites is not 
generally attributed to previous chancre. This 
appears to militate against the carcinogenic effect 
of syphilis per se, to say nothing of the fact that 
facial lupus seems to be the only infection pos- 
sessing a carcinogenic action. 

Brose (4) believes that chronic arsenic poi- 
soning may induce a predisposition to carcinoma. 


According to Fischer-Wasels (8), more- 
over, keratotic lesions may undergo malignant 


degeneration during arsenic treatment. In this 
connection, the role of leukoplakia in the genesis 
af tongue carcinoma should be borne in mind. 

Accordingly, it does not appear unreasonable 
to assume that arsenic compounds such as 


arsphenamine — constitute the carcinogenic 
factor in the development of carcinoma of the 
uterine cervix as well as of the tongue in syphili- 


tics. 


SUMMARY 

Among 1262 patients with cancer of the cervix 
uteri the author found 167 syphilities, í. e., 13.2 % 
Among 176 patients with carcinoma of corpus 
uteri there were 10 syphilities, i. e., 5.6 %. 

The control series of 1392 persons included 57 
syphilitics or 4.1 %. 

After a social analysi- it is shown that the in- 
creased frequency of syphilis is not due to vari- 
ations in some of the social factors studied. 

We are therefore forced to assume the existence 
of a particularly potent carcinogenic factor among 
prostitutes a factor which has no relation to 
svphilis. 

It seems reasonable to seek this factor in the 
particularly marked sexual hyperactivity among 
these women, knowing that sexual activity is a 
sine qua non for the development of cervical 
cancer. 

It might be tempting to explain most cases of 
cervical carcinoma by assuming that sexual hyper- 
activity was the primary etiological factor, but 
certain findings indicate that it would be too 
much of a simplification. 

In the author’s opinion, it does not appear un- 
reasonable to assume that arsenic compounds - 
such as arsphenamine constitute the carcino- 
genic factor in the development of carcinoma of 
the uterine cervix as well as of the tongue in 
syphilitics. 
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THE DANISH CANCER REGISTRY 


UNDER THE NATIONAL ANTI-CANCER LEAGUE 


By 


JOHANNES CLEMMESEN 


In 1937 Kennaway & Kennaway (9) 
made a review synthesizing experimental and 
statistical evidence on carcinogenesis. It ap- 


peared from their paper reviewed in Hospi- 
talstidende 1938 (2) that mortality statistics from 


England and Wales had revealed differences 
in mortality from cancer between various social 
classes. Contrary to the expectations of the 


writer, his subsequent studies on cancer mortality 
among Danish breadwinners of various occupa- 
lions (3, 4) confirmed that in Denmark 
differences could be demonstrated between cer- 
tain occupational groups, and between the capital, 
provincial towns and rural areas. It was clear, 
however, that inspiring as such mortality studies 
may be, they cannot compare in accuracy with 
studies on cancer morbidity, primarily because 
progress in therapy will tend to make mortality 
statistics increasingly inadequate as a measure 


also 


of the real incidence of this group of diseases. 
It was therefore suggested bv the author that 


a continuous registration should be made of all 
cases of cancer in the Kingdom of Denmark, 
based on reports from pathologists and surgeons 
supplemented with the information available 
from death certificates. 

An earlier investigation was made bv Fibiger 
& Trier (8) who tried to estimate the in- 
cidence of malignant diseases in Denmark through 
inquiries with all physicians in the country about 
the number of patients under treatment for such 
diseases at April Ist, 1908. Replies were received 
from 99 per cent of the physicians addressed, and 
1135 cases were reported, among which 73 sar- 
comata. 


On May 5th, 1942 the Danish National Anti- 
Cancer League opened a National Cancer Registry 
with the support of the National Health Service 
and the Danish Medical Association and assisted 
with grants from the King Christian X Found- 
ation. It was decided to count persons under treat- 
ment for malignant diseases on February 15th, 
1943, and this plan was carried out jointly with 
the National Health Service within the first vear 
of the registry. Questionnaires were sent to 346 
hospital services and 2397 physicians all of whom 
replied. However, comparisons with the material 
already collected by the Cancer Registry clearly 
demonstrated the superiority of the registration 
method (5, 6). 

At the opening of the Cancer Registry it was 
declared (1) the principal task of the new in- 


stitute to collect material which could serve as 


a basis for: 

a) Reliable morbidity statisties with a view to 
the accurate estimate of therapeutic results 
in cancer. 


b) An accurate estimate of differences in in- 
cidence of cancerous diseases at various 
times and in various areas, occupations, etc. 

c) Statistics on individual persons for the use 
of physicians, as well as for the study of 
multiple caneers and coincidence with other 
diseases. 

The tasks a) and c) are fulfilled through 
assistance to individual doctors or hospital ser- 
vices, who want to trace the fate of patients 
with a view to the evaluation of therapeutic re- 
sults. However, it was soon realised that the 


working out of statistics on therapy should not be 
left to a central institute like the Cancer Registry, 
but should remain with therapists who alone can 
ensure uniformity of therapy, so essential to 
therapeutical statistics. 

In outlining the scientific tasks of the Cancer 
Registry, the inaugurating communication says: 
“The frequency of a much discussed disease like 
carcinoma of the lung can thus be clarified, and 
particularly important seems the final decision 
whether the alleged increase in incidence of this 
disease is real. Through such studies various 
etiological possibilities may be excluded, and this 
will apply to cancer of more than this one lo- 
cation”’. 


Administration. 

The staff comprises a part-time director, spe- 
cialised in clinical medicine and pathology, and 
a part-time actuary. The clerical staff originaliv 
numbered two clerks, but has varied in number 
with the tasks at hand. In January, 1955 it num- 
bered one part-time and five full-time members. 

At the opening of the registry it was de- 
cided to collect information on all cases of can- 
cer admitted to hospital or treated as aut-patients, 
as well as information on all autopsies performed 
on patients suffering from malignant diseases. 
Under the assumption — which in Denmark is 
quite safe that no patient will be cured of a 
malignant disease without visiting a hospital, it 
was decided not to approach practising phy- 
sicians for information on patients, since it was 
realised that it would hardly be possible in this 
way to obtain better information than already 
available from death certificates, which through 
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the courtesy of the National Health Service had 
been made accessible to the Cancer Registry. 


Notifications. 

Since in Denmark cancer is not a 
disease, all hospital services were approached! 
They agreed to notify cases of malignant diseases 
to the Registry at a token fee of 1 krone for each, 
as a symbol that notifications would be appre- 
ciated and not just shelved. This token fee would 
be paid also when a notification on the basis of 
later information would cancel a previous diagno- 
sis of a malignant disease. 

Notification is desired on all cases of active 
malignant disease diagnosed by the service report- 
ing or, by repeated admissions, if an important 
change has taken place in diagnostic or progno- 
stic view on the case, as well as in all cases of 
doubt. As malignant diseases are grouped all cases 
of carcinoma, sarcoma, and all intracranial and 
bladder tumours whether regarded as malignant 
or not, and furthermore all cases of leucosis, mye- 
lomatosis, Iymphogranulomatosis Hodgkin, and 
mvcosis fungoides. 

As it is essential to the success of an inquiry 
like this that the information asked for is re- 
duced to a minimum, notifications were princip- 
ally designed to be filled in from the front page of 
the usual case record. Information is asked on 
the hospital department and the case number, 
name, marital status, occupation, and, address of 
the patients together with dates of birth, first ad- 
mission anywhere for the present disease as well 
as on present admission, dismissal or death. Fur- 
ther information is asked on diagnosis, and 
whether it has been confirmed either by histo- 
logical or autopsy examination, on kind of ther- 
apy and of operations, if performed. Finally 
it is asked whether the patient is born a twin 
and if the answer is in the affirmative, a special 
form will be filled out an paid with 10 kroner. 

The latter question, although differing in prin- 
ciple, is of essential value to genetical studies 
which cannot be made in any other way. In the 
special form questions are asked about the name, 
occupation, address, and birthdate of the twin 
sib together with information on possible malig- 
nant diseases of the past, other serious diseases 
and name of his physician. When the twins are 
of identical sex, questions are asked about com- 
plete similarity and whether parents or others 
usually are mistaken about their identity, further- 
more on height, weight, eye colour, stature of 
body and form and colour of hair for both twins. 
All the latter questions apply to the possibility of 
homozygoty. 

The special forms designed for pathology in- 
stitutes contain necessary items about the treat- 
ing hospital, department, case number, name, 
occupation, marital status, and address, together 
with dates of birth, admittance and death. Spe- 
cial information is asked on autopsy, diagnosis, 
histological diagnosis, and whether the presence 


reported 


of a malignant disease was clinically unknown, 
suspected, or certain before death occurred. 

The rather limited scope of the questionnaires 
described entails that the Registry will take the 
status of a key to the case records in the country, 
so that detailed studies of a more clinical nature 
will require an application to the hospital, either 
for information or for permission to study the 
original case record or to approach the patient 
or his private doctor. 

Special items of notifications. 

The steep increase with age in the frequency 
of malignant diseases makes it prerequisite to any 
comparison of incidence that each patient is 
grouped according to his age, and — since treat- 
ment is likely to influence the duration of the 
disease — preferably at the beginning of the lat- 
ter. Theoretically, the ageg rouping should refer 
to the date of the earliest symptoms, but in prac- 
tice this date will be inaccurate, and somewhat 
fictitious, while the age in the vear of the first ad- 
mission to hospital will refer to a factual date, 
easy to check and indicating that symptoms have 
reached a gravity of unquestionable importance. 
After the introduction of the so-called internation- 
al death certificate, information on the duration 
of disease has become available for cases known 
from death certificates only, so that it will be 
possible also to group such cases according to 
the age at the beginning of the disease, but it 
would still seem recommendable to base the age 
distribution of various neoplastic diseases on a 
pure material of hospital cases before the two 
materials are joined. Special studies may then 
be made on the average time elapsing between the 
appearance of first symptoms and admission to 
hospital (7). 

It is particularly important during the first 
years of a cancer registry that each case is re- 
ferred to the date of first admission in order 
to exclude cases belonging to the period before 
the opening of the Registry, so that the incidence 
may be given as the number of fresh cases occur- 
ring each year. In spite of all efforts, it was thus 
found necessary to discard the Danish material 
for 1942, because it contained too many cases 
dating from earlier years. 


Death certificates. 

Danish death certificates are legal documents. 
In 1945 only one out of 1000 was not issued or 
verified by a doctor. Filing is made according to 
residence and not place of death. 

All death certificates pass the registry together 
with codes giving the content of each, filed ac- 
cording to date of birth within the month of 
death. From January ist, 1946, all deaths among 
persons known to the registry are entered in the 
latter but previously only deaths of persons suf- 
fering from cancer at the time of death were 
entered. 

The use of death certificates as notifications 
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for cases not treated in hospital will naturally 
cause some lack of uniformity derived from the 
difference in certainty between diagnosis made 
in hospital and in private practice. A disease like 
cervical cancer‚ which in Denmark is practically 
always treated in hospital, will for instance make 
a more solid basis of demographical studies 
than the diagnosis of gastric carcinoma, which is 
often made without the use of modern diagnostic 
facilities, although it should not be forgotten 
that a number of patients not known to the re- 
gistry may have had their diagnosis made as out- 
patients to a hospital. Such differences are likely 
to vary between town and country, but unveiled 
or not, they will exist as long as only a fraction 
of patients are admitted to hospital. 


Collection and filing of notifications. 

Most hospitals prefer to make notification at 
discharge of patients or somewhat later. Noti- 
fications are folded, as a rule several at a time 
so that they form their own covers. Postage is 
charged with the registry on receipt and the 
token fee is paid in April and October. This 
system tends to bring notifications up to date at 
these terms. 

On arrival, notifications are counted and tempo- 
rarily filed according to hospital, and after some 
time rearranged according to date of birth in 
order to avoid double notifications, whereafter 
they are copied on the filling cards of the registry. 
These are filed according to date of birth, and 
every month the total amount of death certificates 
for all Denmark exclusive of the Faroe Islands and 
Greenland are checked against the files of the 
Registry in order to collect the cards of deceased 
persons for filing according to month of death, 
and within each month according to diagnosis, 
and within each diagnosis according to year and 
date of birth. 

This system of filing makes it easy to locate 
fatal cases both on information as to day of death, 
well remembered by relatives, and according to 
diagnosis, which together with the year of death 
are the details easiest remembered by doctors. 
Patients alive will, however, be filed according 
to year and date of birth, irrespective of the 
diagnosis, which may still be subject to change. 
It has proved useful to keep files separately for 
two different periods according to first notifica- 
tion, in order to reduce the size of the files in 
which checkings have to be made. 

One of the reasons for this system is that in 
Denmark a fairly limited number of names will 
cover a disproportionately large section of the 
population, which reduces the value of alphabeti- 
cal files in relation to date of birth files. Never- 
theless, it has proved necessary to keep an 
accessory alphabetical file of all patients, giving 
name in full, address, dates of birth and death, 
case number and diagnosis. This file has recently 
been rearranged according to the “cardex-system” 
which has reduced the space required and facili- 





tated the survey of files. Still, it is fairly difficult 
to examine whether a patient died during a cer- 
tain period of years. It is therefore usefuld to keep 
the alphabetical index so as to cover a period of 
about five vears. Here as in the main register, the 
principal shortcoming is the increasing number 
of cards for cases cured, particularly because an 
error in the date of birth may prevent the card 
on the death of the patient from being found and 
referred to the files for deaths. 

The filing card used in the registry was origi- 
nally punched along the margin in order to 
facilitate mechanical sorting out with regard to 
various items. This system proved of some use 
during the early life of the registry, but has now 
been substituted by the full use of the mechanical 
tabulation system according to Hollerith. 

Cards of special colour are used for twins of 
cancer patients not suffering from cancer so that 
a tumour occurring later will be noticed as occur- 
ring among a twin of a cancer patient. Particular 
cards are also used for new primaries occurring 
in a site different from the first. If tumours of 
any specific organ are the object of particular 
attention, special files, will be kept in order to 
facilitate detailed study without upsetting the 
routine order of procedure. 

The regular use of the registry is, however, 
made by means of the Hollerith system. In the 
registry the items are transformed into code num- 
bers on each card — diagnoses and a few other 
medical facts by the author personally — and the 
punching and sorting out of cards for mechanical 
tabulation is made by courtesy of the State Office 
for Statistics without expenditure to the Cancer 
League. 

Recently it has become possible to print a 
considerable number of the letters in the name 
of patients on the punch card, which will make 
it possible to find individual patients among any 
sample of cards sorted out by mechanical means, 
and at the same time substitute microphotograph- 
ing for safety purposes. 


Coding. 

The coding system used for the designation of 
diagnoses is a three-digit code of which the first 
two digits signify the anatomical location while 
the last digit represents specifications whether 
the tumour is of sarcomatous structure, or the 
diagnosis is uncertain, or in some cases in which 
the former possibility is out of question, or prac- 
tically so, whether the tumour is of metastatic 
origin from an unknown primary. In a few cases 
as central nervous system, eve, skin, lymph nodes, 
melanomata, and sarcomata not elsewhere speci- 
fied, one location covers ten numbers in the first 
two digits, so that the last digit is available for 
a closer specification of site. 

The coding system has lately been adjusted to 
the system adopted by the W.H. O. subcommittee 
on the registration of cases of cancer, etc. (10— 
11) so that it will be possible to characterize 
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sccurately the delimitations of various diagnoses 
of malignant diseases simply by the addition of 
the W. H. O. code number or numbers. 


Efficiency. 

It is clear that the efficiency of the whole 
system for cancer registration must primarily de- 
pend on the accuracy of diagnoses made in hos- 
pitals, which again will vary with the site of the 
lesion. Figures representing the per cent of hos- 
pital admissions, or of histological and autoptic 
examinations will certainly be of some value in 
the evaluation of the material collected, but offer 
no real check. 

The efficiency of the notification system itself 
is still more difficult to assess. It is true that all 
Danish hospitals report every vear to the Na- 
tional Health Service on the number of cases ad- 
mitted under each diagnosis, but since cancer 
patients will often be readmitted for radiological 
and other treatment, the interpretation of such 
figures requires some knowledge of the working 
system in individual hospitals, although the 
figures in themselves may give valuable sugges- 
tions. 

The most efficient check of the system can 
only be applied to cases in which patients die 
in hospitals, and is based on the death certifi- 
cates issued by the hospitals themselves. If such a 
death certificate is found to refer to a case of 
malignant disease not previously notified with 
the Registry, the latter will inquire at the hospital 
about the reason for the lack of previous noti- 
fication by sending the usual notification form 
partly filled in with the data of the patient. Such 
inquiries were introduced in 1946, and their re- 


sults have been tabulated in Table 1. 
Table 1. 
Results of inquiry about patients, known from death 
certificates to have died in hospital, but not reported 
to the Cancer Registry. 





Diagnosis of 


Year Total Unanswered cancer 
abandoned 
1942 280 41 36 
1943 200 26 25 
1944 439 58 24 
1945 592 53 103 
1946 591 0 79 
1947 601 57 83 
1948 502 36 52%) 
1949 491 9 69 
1950 482 32 36 
1951 322 13 39 
1952 301 41 40 





*) incl. 11 uncertain cases 


It appears that about five per cent of all can- 
ter deaths are reported in this way, and natural- 
iy the question arises, whether corresponding 
inadequacies will be found for patients leaving 
the hospitals alive. For those patients who later 
die from their malignant disease the risk of 
woiding notification will only be small, provided 
that the diagnosis is entered on the death certifi- 
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cate, but also patients subject to effective treat- 
ment stand a good chance of notification on read- 
mission for radiological treatment. 

The relatively small risk of avoiding notifica- 
tion will be evident from the figures for the years 
1943—47. The average number of new cases of 
malignant diseases entered each vear in the re- 
gistry amounted to 4095 men and 5150 women 
or a total of 9245 to which we may add a number 
of “uncertain cases” of respectively 171 and 193. 
However, the average annual number of deaths, 
according to the figures of the National Health 
Service was 2874 for men and 3511 for women 
suffering from malignant disease, or a total of 
6385 of which 48.0 per cent took place in hos- 
pitals. Even if it will not be permissible simply 
to subtract deaths from new cases, because the 
figures arise from different materials, it will be a 
safe assumption that during the period in question 
we shall only have to rely on hospital notifica- 
tion in that third of the cases which do not die 
with malignant diseases. Moreover, the large 
number of these cases, particularly cancers of 
the skin or cervix, will have been treated in the 
radium hospitals of the Anti-Cancer League, 
where the notification systems leave nothing to 
be desired. 


Economics. 
Table 2. 





Financial Total State Malssen Fee for 
Year Expenditure Support Notifications 
1.4.1943— 32,900. 2,100 17,900. 9,262. 
31.3.1944 
1.4.1944- 38,795.85 2,100— 21,947.11 11,663. 
31.3.1945 
1.4.1945— 41,000— 2,100. 25,100. 11,923. 
31.3.1946 
1.4.1946— 56,162.57 2,100— 34,536.08 13,603. 
31.3.1947 
1.4.1947— 51,561.81 2,100— 31,682.14 12,958. 
31.3.1948 
1.4.1948— 63,04861 2,100— 33,812.95 14,262. 
31.3.1949 
1.4.1949— 70,360.20 5,000— 38,864.47 15,135. 
31.3.1950 
1.4.1950— 65,801.20 5,000— 35,532.54 15,196. 
31.3.1951 
141951 — 76,337.55 5,000— 43.196,30 16,769. 
31.3.1952 
1.4.1952— 89,361.25 5,000— 53,025.99 16,836.- 
31.3.1953 
14.1953— 95,455.45 5.000. 57,961.81 18,019. 


31.3.1954 





The main items of expenditure in the Danish 
Cancer Registry will appear from Table 2. It is 
natural that wages will be an important item, and 
also that expenditures must grow with the size 
of the files. However, it should be kept in mind 
that the purchasing power of the Danish Krone 
was reduced by about 25 per cent during the 
period reviewed, so that it would be unfair to 
attribute the rise in expenditure to the former 
causes alone. At the same time, it should be notic- 
ed that the Registry was opened as a sort of scien- 
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tific experiment, profit from the scientific interest 
of the workers concerned and working on a 
temporary basis of five-vear periods prolonged 
twice, but still not replaced with a more perma- 
nent structure. While this system has given dis- 
advantages in the every-day administration, the 
short-term basis has not, so far, caused the 
heavier expenditure on wages which might be 
expected compared with a permanent organiza- 
tion. Thus, wages have followed the rates of the 
Danish civil service, but without the expenditure 
on pension arrangements of the latter. However, 
it will appear from the scientific publications 
from the Registry that it will be necessary to 
establish the latter on a permanent basis, and it 
would seem likely that short-term conditions may 
soon become disadvantageous under such pros- 
pects. 


Future. 

Viewed in relation to the possibilities for ob- 
taining new information on human cancer, an 
institute for endemiological research in cancer 
will be far less expensive than the more popular 
and common institutes for experimental cancer 
research, mainly because advantage is taken of 
the biotogical information collected in hospitals 
and medical practice at enormous costs in human 
suffering and money, primarily spent with a 
view toward curing the patients. Cancer registries 
like the Danish will have the limited but pre- 
viously neglected task of utilising such informa- 
tion, but will fail to fulfill their tasks if they are 
not put into a position to supplement such 
mapping-out of their regions by the collection of 
additional information related to particular pro- 
blems and enabling them to draw conclusions on 
the “experiment” which Nature — and we our- 
selves — are carrying out on mankind. 

While experimental cancer research since the 
beginning of the present century has appealed 
successfully to the public for means to “solve the 
riddle of “cancer”” and to “find a cure for “can- 
cer””, the endemiology of neoplastic diseases has 
been neglected. This science, — “the collection 
of information on the distribution and behaviour 
of malignant diseases among various ethnological 
groups in different regions in relation to any 
relevant local factors” dates back to the the early 
part of the 16th century when Agricola and Para- 
celsus von Hohenheim studied the “mala metal- 
lorum” among miners in Schneeberg, and it has 
already in the past made it possible to prevent 
more than one malignant disease — even if it 
may have been equally unpopular with the an- 
cient kings of Bohemia, administering Joachims- 
thal as with the monarchs of some modern in- 
dustries. 

During the latest years cancer registries have 
been developed in a number of countries follow- 
ing different systems, but the issue of success or 
failure may not in some cases lie entirely within 
themselves. In many cases their sponsors have 


sought their justification in the procurement of 
therapeutic statistics, hoping that endemiological 
studies could thrive alongside with the former. 
It may, however, be feared that therapeutical 
statistics with their meticulous studies of rela- 
tively small differences in percent of cures may 
outgrow the germs of endemiological research, 
and not least in places where the leadership is 
not in the hands of medical men, familiar with 
the problems of malignant diseases. It would be 
fateful to isolate cancer registries as merely med- 
ico-statistical institutes with the aim of collect- 
ing statistical material, but the latter should be 
collected on medical advice with a view toward 
elucidating medical problems and whenever 
necessary assisted by experimental research. In 
the last few years the problems of causative 
relation between cigarette smoking and bronchial 
carcinoma have been largely elucidaied by colla- 
boration between clinical observers, and statis- 
tical-clinical inquiries followed by demographical 
studies from cancer registries and additional ex- 
perimental research. It is to be hoped that we 
may be more willing to learn a lesson from experi- 
ence than in the past, but this will require willing 
collaboration extending from the practising phy- 
sician filling in his death certificates as well as 
from the big international statistical offices and 
experimental workers. 

It may be said that cancer research has in the 
last decades paid too little attention to the im- 
portance of the clinician. If it has been possible 
in Denmark to establish an apparently efficient 
system of cancer registration, almost from the 
moment it was tried, the main credit goes to the 
faithful interest shown by hospital doctors and 
practising physicians who in return of a merely 
symbolic fee have repeatedly taken quite con- 
siderable trouble without which even the whole- 
hearted support of the Medical and Statistical 
Offices of the State would have been in vain. 
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